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Now you can shrink a $600 car repair down to $25 

Everywhere you look these days, it's charges, except a small $25 deductible 
$600 for a transmission job here, $400 each time you bring your car in. No 



Everywhere you look these days, it's 
$600 for a transmission job here, $400 
for engine repairs there. 

It's gotten to the point where even 
the remote possibility of major repairs 
is enough to worry anyone. 
Until now. 

Because now you can cut those 
worries down to a more manageable 
$25. And keep them that way for up to 
five full years. 

Introducing the Ford Extended 
Service Plan — for purchasers of Ford 
or Lincoln-Mercury cars or light trucks. 

Here's how it protects you. 

The Extended Service Plan covers 
thousands of parts, including major 
repairs. And promises no parts or labor 



charges, except a small $25 deductible 
each time you bring your car in. No 
matter how many different covered 
parts need to be fixed. 

Which means you can go to any one 
of 6, 500 Ford or Lincoln-Mercury 
Dealers across the U. S. and Canada, 
and the most you'll pay is $25 for any 
CnvprpH rpnairs; 

Xhi s On© 





UURT-3N0-SW16 

Ask for the Extended Service Flan by 
name. It's the only one backed by the 
Ford Motor Company. 

(iii it together — buckle up. 



Ford Extended Service Plan I 
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Mobil n costs more than Volvoline, 
Quaker State and Pennzoil put together, 
because of the way it's put together. 



This typical mol- 
ecule in Mobil 1* is 
the reason why 
Mobil 1 lubricates 
better, cleans bet- 
ter and protects 
your engine better 
than conventional 
oils can. 

Conventional 
oils like Quaker 
State. Valvoline 
and Pennzoil are 
made up of thou- 
sands of different 
molecules of 
widely varying size, 
length and shape. 

Whenever your 
engine gets hot, 
the smaller mole- 
cules can evapo- 
rate while some of 
the larger mole- 
cules can oxidize 
and stick to engine 
parts. 

Mobil 1 mole- 
cules are "custom 
built" to just the 
right length 
and shape so they 




Typical molecule m Mobil 1 a 
• Carbon atoms ' Hydrogen atoms 



stay liquid longer 
under a wider tem- 
perature range. 

In fact, Mobil 1 
will keep protecting 
your engine up to 
SOO^F above and 
it'll help get you 
started even down 
at 35°F below. 

And Mobil I s 
special molecular 
composition is also 
the reason Mobil 1 
saves gas com- 
pared to conven- 
tional oil and won't 
need changing for 
25,000 miles (or 
one year which- 
ever comes first'). 

So change to 
Mobil 1. You can't 
find a bettermotor 
oil, and you can 
bet your molecules 
on that. 

'Add oil as needed New car 
owners follow warranty instruc- 
tions Diesel owners follow 
manulacturer s instructions, 

Mobil a.The oil 
that soves you gas. 
And more. 





On the cover 

A radical new concept 
for building this 
country's first true 
heavy-lift helicopter 
comes from a designer 
known best for one-man 
models Story on page 

prototype was built 
for a giant that 
will carry 160 tons- 

— PM painting by Ed Valigursky 
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That's the reaction that's made 
Puerto Rican Gold Rum one of the 
most popular and fastest growing 
liquors in America today. 

Any way you try it, Gold Rum is 
a smooth alternative to bourbons, 
blends, Canadians— even Scotch. 

Enjoy it on the rocks, or with a 
dash of soda or your favorite mixer. 
The first sip will amaze you. The 
second will convert you. 



Make sure the rum is Puerto 
Rican. The people of Puerto Rico 
have been making rum for almost 
five centuries. Their specialized skills 
and dedication result in a rum of 
exceptional taste and purity. 

No wonder over 85% of 
the rum sold in this country 
comes from Puerto Rico. 

pucRTO Ricnn Rums 

Aged for smoothness and tast 



0 



For free Rums of Puerto Rico recipes, write Puerto Rican Rums. 
Dept. PM3, 1 290 Avenue of the Americas, N.Y.. N.Y. 10102 & 1960 Government of Puerto Rico 
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Introducing the Monroe Gas-Matici 

— :: The first American-made shock with a cushion of ^ to stop small car bumps. 

Small car America, say goodbye to tar- had. U.S. or foreign, we ll even make you 

strip crunch, pothole slam and all the other this promise: "If in 60 days you don t agree ' . 

nasty bumps youVe encountered on the small Gas-Matics give you the best ride ever, 

car road of life. The new Monroe Gas-Matic Monroe will replace them, at no charge, with • 

is here. any comparably priced shock." 

An advanced small car shock featuring a So if you've been learning the realities 

special low pressure gas charge that works of small car ride by the seat of your pants, 

like a cushion against bumps, potholes, tar- put a little cushion between you and the 

strips and other road hazards. road. Get a set of Gas-Matics from your 

In fact, we're so confident Gas-Matics will Monroe retailer, 

give you the best small car ride you've ever The bump stops there. 

W)NROEr 

■ . ' ■ . - ' ' ■ rial 



LETTERS 

TO THE EDITOR 



Battleship debate 

Referring to your June '82 cover sto- 
ry (The Bom-Again Battlewagons, 
page 73), I think it's a waste of tax- 
payers' money to reactivate World 
War II battleships that were de- 
signed nearly half a century ago. 
The costs for their logistical support, 
fuel and personnel will be stagger- 
ing. And a number of smaller vessels 
will be needed to screen and supply 
these huge dreadnoughts, thus forc- 
ing normally offensive warships to 
be used purely in a defensive capac- 
ity. 

E. GRANT REES 
IDAHO FALLS, IDAHO 

Your battleship cover depicted 
only the glory of war and none of its 
horror. Let's have peaceful subjects, 
please. 

JOE MITCHELL 
PORTLAND, ORE. 

No one enjoys the thought of war, 
but it's necessary at times to examine 
the means of adequate deterrence. 
While the battleship question will cer- 
tainly give rise to legitimate debate, 
it was precisely for reasons of econo- 
my that the Navy proposed the reac- 
tivation plan, as our article pointed 
out. Refitting basically sound exist- 
ing hulls with modem weaponry is a 
way of getting a strong naval deter- 
rent at just a fraction of what it 
would cost to build new ships from 
scratch. 

High-flying achievement 

I found it thrilling to read Kelly 
Johnson's article on the SR-71 high- 
altitude reconnaissance plane (The 
'Blackbird' Story, page 70, July '82). 
This awesome technical achieve- 
ment should gratify all Americans, 
especially since the great effort and 
cost produced a peace machine — not 
a war machine. 

If those who stage "peace walks" 
want a worthy objective, let them 
campaign for the 250,000-ton forging 
press that Johnson wants and our 
country needs. 

KENNETH BROOKS 
VASHON, WASH. 

Kelly Johnson, who headed up the 
SR-71 Blackbird program at Lock- 
heed, pointed out in his article that 
the lack of adequate forging presses 
had seriously hampered our work 
with such critical metals as titani- 
um — a lesson not lost on the Rus- 



sians, who have much more powerful 
presses than we. 

Four PM desks — wow! 

In your September '80 issue, you fea- 
tured plans for a clever child's desk 
(Build The Art Desk That Never 
Runs Out Of Drawing Paper, page 
98). Since I have three grandchil- 
dren and another on the way, I set 
up a mass-production operation and 
made four of the desks at once, two 




Mass production: One of four PM art desks 
made by reader Arnold, with young artist at 
work. Note second desk in background. 

of which are shown in the enclosed 
photo (above). 

The desks were easy to build and 
are well liked by the children. Inci- 
dentally, I had trouble finding the 
rolled poster paper you specified, 
but discovered that plain butcher's 
paper, readily available in large 
rolls and inexpensive, makes a good 
substitute. This might be a help to 
other readers. 

IVAN L. ARNOLD 
TIGARD, ORE. 

Thanks for the helpful tip and the 
appealing photo. For others who may 
be interested in constructing one of 
their own, photocopies of the desk 
plans are 75 cents from Popular 
Mechanics, Box lOH, Radio City 
Station, New York, N.Y. 10101. 

inspired by dream garage 

My compliments on your article How 
To Design And Equip Your Own 
Dream Garage (page 126, May '82). It 
certainly was an inspiration to all of 
us weekend auto mechanics. 

EDUARDO ROJAS 
WEST COVINA. CALIF. 

Ripped off, but wiser 

Your June '80 issue had an excellent 
article on avoiding solar gyp artists 
(Don't Get Burned By Solar Rip- 



Offs, page 84). Unfortunately, it 
arrived a few months too late to save 
me grief, but confirmed what I later 
found out. 

Shortly after my system was in- 
stalled, I discovered it was shutting 
down long before it should, then 
couldn't be restarted until the next 
day. The dealer who installed it was 
no longer in business (naturally). 
The manufacturer admitted it was a 
problem they were having trouble 
with, but couldn't help. Now we're 
into the third year and still have the 
problem. 

It pays not only to pick a system 
that's earned a good reputation, as 
you pointed out, but also to monitor 
it closely after it's installed. Only 
then can you be sure it's functioning 
properly. 

FRED H. MAILLOUX 
NORTHAMPTON, MASS. 

Wing-walkers immortalized 

You did such a great job on my wing- 
walk adventure (Anatomy Of A 
Wing-Walk, page 31, June '82) that 
I've been besieged with requests for 
copies of the photo showing the 19 
parachutists clinging to the wing 
just before jumpoff. 

Your readers might like to know 
that I've had it made into a full-color 
17 X 22-inch poster — suitable for 
framing, as they say. It's $5 postpaid 
from Project Wing-Walk, Box 14461, 
Gainesville, Fla. 32604. 

MARTIN CAIDIN 
GAINESVILLE, FLA. 

Thrill rides not all new 

The Peter Pan thrill ride you showed 
at the Knoxville World's Fair (Tech- 
nology Update, page 111, July '82) is 
not the only one in the country. A 
version of this screamer, called The 
Ranger, was introduced this sum- 
mer at Darien Lake, a theme park in 
western New York. 

Darien Lake also introduced the 
first boomerang-type track contor- 
tion as part of its new roller coaster, 
called The Viper. 

DON GWOREK 
BUFFALO, N.Y. 

We didn't say Knoxville had the 
only Peter Pan ride — just the first. 
And the boomerang feature actually 
made its debut two years ago at Kan- 
sas City's Worlds of Fun park under 
the name Kamikaze Kurve (see Ter- 
ror On Wheels — By Design, page 70, 
Aug. '80). m 
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^Cessna will make you 
- a pilot for $2,990. 

il 





Guaranteed 



Cessna Flight Plan . . . for every- 
one who's ever considered be- 
coming a pilot. Your Cessna 
Flight Plan covers everything 
you need to learn to meet the 
qualifications for a private pilot's 
license. 

And for the first time, at par- 
ticipating Cessna Pilot Centers, 
you have the advantage of a 
standard, nationwide price. So 
you know at the start what it 
will cost. $2,990.* 
Bankcard financing. You'll 
probably find your finan- 
cing right in your billfold, 
because every participat- 
ing Cessna Pilot Center is 
ready to accept your VISA or 
MasterCard. 

But whether you choose the 
convenience of bankcard finan- 
cing or cash, you'll still pay as 
you go. 

Because your Cessna Flight 
Plan is designed to allow you to 

f>ay in easy increments from 
irst solo to final check ride. 
Just $365 to start, and $375 as 
you complete each segment of 
your framing. Each payment 
may be charged to your VISA 




or MasterCard and financed, 
just like any other bankcard 
purchase. 

Quality Training. Your Cessna 
Pilot Center System assures you 
of the finest flight training at any 
one of the more than 800 Cessna 
Pilot Centers throughout the 
U.S. It is a program which total- 
ly integrates the airplane with 
the study materials . . . teaching 
you what you need to know, 
when you need to know it. 
The CPC System produces 
better pilots, in less time, 
and currently trains over 
30,000 people each year. 
Lifetime investment. In 
today's fast paced world, the 
ability to be where you need to 
be, quickly and efficiently, is be- 
coming increasingly important. 

So a Cessna Flight Plan is 
an investment in yourself. Be- 
cause once you have your pilot's 
license, you have it forever. 

Whether you use it for busi- 
ness or pleasure travel, or plan a 
career in aviation, your license 
will continue to pay dividends. 
Any questions? Call a pilot, toll 
free. For a first-hand look at the 




Cessna Flight Plan and becom- 
ing a pilot, nothing could be 
better than talking to a pilot 
yourself. So we've arranged for 
you to do just that. Cain-800- 
833-0025 (in Kansas call 1-800- 
362-0356). Your call will be 
answered by an active pilot 
who will see that you get a 
complete information packet 
and the name of your nearest 
Cessna Pilot Center. He'll also 
be pleased to answer your indi- 
vidual questions about learning 
to fly. If you prefer, you may 
return the coupon below for 
complete information. 



Cessna Aircraft Company 
Department TI484 
P.O. Box 1521 
Wichita, Kansas 67201 

Please send me more information about the Cessna 
FliRhl Plan. 

Name — 



Address . 
Citv 



. State . 



.Zip. 



Telephone 



■Age. 



•Subject (o limitations outlined in the Cessna Flight 
Plan agreement. 
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Faster— lighter 

Naval architects have pointed out 
that an orange crate has been 
known to drift across oceans without 
any damage. Light, strong and offer- 
ing practically no resistance to the 
water, it can survive storms and 
breaking waves virtually intact. 
That doesn't mean modern boats 
should be built like orange crates, 
but it does point up the advantages 
of good basic construction and mini- 
mum displacement. 

Add power — sails or engines — and 
the hulls to mount them properly, 
however, and wind and water start 
to fight back against the objects try- 
ing to push through. Up to a point 
(usually 10 to 20 mph, depending on 
the length of the boat) the hull can 
speed up by pushing the water out of 
the way as it displaces it. But to 
make the breakthrough from dis- 
placement to planing hull, the craft 
has to be light enough to skim the 
top of the water, strong enough to 
take the added impacts involved and 
powerful enough to provide the ex- 
tra speed required. Just in the last 
few months there have been some 
major refinements. 

Mercury Marine is starting to 
move its outboards into the electron- 
ic age with "EFI." That stands for 
Electronic Fuel Injection, and 
adapts Bosch injectors similar to 
those used on automobiles to two 
experimental engines. One is the 2.4- 
liter EFI, developed with the 142- 
cu.-in. V6 powerhead, that's report- 
ed to produce 250 crankshaft hp at 
about 6,500 rpm. And from the 207- 
cu.-in. 3.4 Merc V6, the Hi-Perfor- 




mance Products Div. is pulling over 
325 shaft hp — how much more they 
won't say. Superior tuning possible 
with the electronic control of the 
injected fuel seems to make the pow- 
er boost possible. Normally, allow- 
ance must be made for average 
conditions of temperature, humidity 
and barometric pressure. But if a 
built-in computer can determine 
and factor in these variables, the 
engines can be set up more exactly 
and save fuel at the same time. Ini- 
tially, the 2.4 and 3.4 EFIs will only 
be available for racing. But there's 
little doubt that we'll see electronic 
fuel injection on other production 
Mercury models if the first ones are 
successful. 

Deep-freeze prepreg 

Materials used in building the space 
shuttle have now been incorporated 




Electronic fuel Injection Is boosting horse- 
power of Mercury's 3.4 to well over 325. 



Light Nomex honeycomb inside Keviar 
gives Aramid Arrow speed and economy. 

in a 26-footer from Wellcraft Marine 
in Sarasota, Fla. Modelled on Well- 
craft's Nova II, and built by light- 
hull specialists Force Engineering, 
the new Aramid Arrow uses Du 
Pont's Nomex honeycomb core and 
Keviar high-strength aramid ma- 
terials derived from nylon. The 
craft is called the first all-honey- 
comb composite powerboat and 
weighs over 1,000 pounds less than a 
similar boat of fiberglass. 

Pound for pound, Keviar is 
claimed to be five times stronger 
than steel, and for the Aramid 
Arrow a fabric of Keviar filaments 
was prepared by Ciba-Geigy with a 
mechanical preimpregnation of ep- 
oxy resin and catalyst. It's been 
found with fiberglass that this pre- 
preg can be prepared with a very 
precise and efficient mix of resin. 
The prepreg is then stored in a freez- 
er so that the resin does not kick 
over and catalyze. For the Arrow, 
Keviar prepreg is removed from the 
freezer and cut to shape with tem- 
plates. Several layers are laid up by 
hand in a female mold, covered with 
a layer of honeycomb Nomex, and 



then topped with several more pre- 
preg layers. 

Finally, the hull and deck are vac- 
uum bagged and baked in an oven 
for a bonded cure of great strength 
and lightness. 

The result is a boat that is more 
expensive, but one that is faster and 
about 25 percent more economical 
to run. (Comparative commercial 
fishing boats have shown a 53.7 per- 
cent improvement in fuel econo- 
my, 10 percent increase in speed, 
longer range and greater payload.) 
Using a 260-hp MerCruiser stern- 
drive, the Aramid Arrow clocked 
49.6 mph. 

Bite-proofing 

High in the Colorado Rockies where 
I grew up, the ranchers used to 
claim that rattlesnakes couldn't 
take the altitude. At least we never 
s?iw any above 8,000 feet, but almost 
any place else in the country there's 
always the possibility of meeting an 
unfriendly snake afield. Thick boots 
and leggings are one form of heavy 
protection, but now Bob Allen (Box 
477, Des Moines, Iowa), the maker of 




Snake Chaps, new from Bob Allen, use Cor- 
dura to blunt bites of snakes found afield. 

fine sportswear and luggage, has 
come up with Snake Chaps for $50 — 
a decent price for peace of mind. 
They are made of urethane-coated 
Cordura with nylon zippers on the 
outside of the legs for quieter walk- 
ing and sewn-in creases for easier 
brush-busting. And they've been 
bite-tested successfully. fM 
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A Job Important Enough To Become 
^ Career Is4Part Of The Navy Adventure. 




■If A 




Most guys go through job after 
job before 

they can build into a career. 
In today's high-tech Navy, you 
can start with a job important 
enough to become a career. 

Learning a valuable career 
skill is an important part of your 
Adventure. And it starts 
when vou choose the kind of 



job or technical training that's 
right for you. The Navy 
offers training in fields like 
electronics, computers, 
aviation mechanics — over 60 



career areas in all. 

Then the Navy gives you 
the training and experience you 
need to master the career skill 
you chose. In the Navy you use 
the most up-to-date equipment 
and methods in your field. In- 
school training and on-the-job 
experience can give you a level 
of technical skill and profes- 
sionalism second to none. 

Becoming the best at the 
job you want to do is important 
to your future, and important 
to the Navy. Because today's 





■ V 



Navy depends on modern 
equipment and the men and 
women who operate and 
maintain it. 

And the modem Navy pays 
you like the skilled professional 
you are. You'll earn over S550 
a month, right away, with 
special pay for sea duty, and 
other benefits like food and 
housing, medical and dental 
care. That's good starting pay 
for any job, and in the Navy 
that job can be the start of 
a career 



Navy. It's Not Just A Job, It's An Adventure. 




Three-D computers 

Have you ever wondered what's 
inside an IC — one of the integrated 
circuit "chips" that are used in digi- 
tal circuits? If you took one apart, 
you'd find a very thin wafer of sili- 
con, covered with microscopically 
small tracings. The tracings often 
resemble a map or stylistic draw- 
ing. 

The tiny tracings, called junctions 
and structures, simulate the thou- 
sands of transistors that would oth- 
erwise have to do the job performed 
by that circuit. These junctions and 
structures are deposited onto the sil- 
icon in a "gaseous environment" 
during manufacture. The placing of 
these "impurities" must, of course, 
be extremely accurate. 

Most chips use wafers that are 
pretty much two dimensional — like 
a fold-out map. 

But researchers at Stanford Uni- 
versity (Prof. Jim Gibbons and col- 
leagues) have developed a way to 
"shoot" impurities into the wafers 
at various depths. They use an ion 
beam as an "atomic shotgun" in 
order to develop three-dimensional 
chips. 

Why three dimensional? Keep in 
mind that the shortest distance 
between two points is a straight 
line — and the shortest way is also 
the fastest way. This ability to stack 
junctions and structures atop each 
other with great and complex accu- 
racy may result in faster chips and 
far more powerful computers. 

The Japanese and French are also 
examining this concept. The next 
"space race" may be for microscopic 
areas of three-dimensional space. 

Audio/video marriage 

Component stereo — a complete sys- 
tem built from a separate amplifier, 
tuner, turntable and other parts — 
has been around a long time. Compo- 
nent video has now taken a giant 
step forward with the introduction 
of the world's first combination au- 
dio/video receiver from Kenwood. 

The new unit is styled to match 
others in Kenwood's new video line 
(see photo at right), complete with 
large push-pad, as well as pushbut- 
ton controls. 

Operating in its video mode, the 
unit will offer the home videotapist 
some very professional capabilities. 
You can connect two video cassette 
recorders (VCRs) to it, as well as a 
TV monitor (to view as you would a 
normal TV), a video game/computer, 
or a videodisc. 



TOUCH-TONE 
PHONE 




Notes and digits 

Touch-Tone telephones signal the central 
switching office by means of tones. But what 
most people don't realize is that a push on one 
button actually sends out two blended tones. 
Each button has two associated tones — one in 
a high frequency, the other in a lower range. 



Pressing the "7," for example, sends out a tone 
of 852 Hz and one of 1 ,209 Hz. Because indi- 
vidual tones are within voice frequencies, the 
phone company came up with this method of 
using two tones so background noise wouldn't 
result in a wrong number. 



Once the various units have been 
connected, you can use the controls 
to dub between VCR 1 and VCR 2. 
Or, you can dub from video onto the 
audio line. The receiver even syn- 
thesizes a stereolike sound from a 
normally monaural television sig- 
nal. The power output is 30 watts per 
channel and it's priced at $419 
retail. 




new line of video products is very 
good; we wonder if it will, in fact, be 
the audio companies that extend the 
boundaries of all electronic home 
entertainment. Pioneer has already 
demonstrated its leadership with its 
Laserdisc videodisc machine. 

New video editor 

We mentioned above that audio com- 
panies are getting in on video. So are 
camera companies, such as Canon, 
which recently unveiled the first 
video editor designed for consumer, 
at-home use. It will be available lat- 
er this year. 

This handy box (pictured at left) 
will bring many professional editing 
techniques to the amateur. The unit 
allows audio dubbing onto one or two 
VCRs and controls such things as 
frame advance, slow motion, review 
and cue, insert and assemble. The 
liquid-crystal display gives precise 
tape readouts. m 



Kenwood's KVR-51 0 (top) Is the first receiv- 
er for both audio and video signals. 
Canon's VE-10A (bottom) is a video editing 
device with many professional features. 

As more people become involved 
with video — and maintain their in- 
terest in good audio — you'll be see- 
ing more such units. What we find 
most interesting is that this first one 
was introduced by Kenwood — an es- 
tablished audio company which is 
relatively new to the video world. Its 
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WEIGHTLIFTING, PURE AND SIMPLE. 



in la in ffii ID ei 19 ID IB la IS la 

':■■■)'.[ Horn BvntOvorHow (^adliH Prv&suR fteck rri PuahdDwnh HonutnCIW DwwBw Dim CaHflMm Verteai Situus lncl>neS<Mp« Squiv. 




24 traditional barbell, pulldown and freebody stations. $495.00 



For a free Soloflex" brochure coll 1-800-453-9000 

orwriteSoloflex.Hillsboro, Oregon 97123 . . 



;l 



mm AND GARDEN 
ORN? 

Naturally your lawn and garden tractor can cut the grass. But can 
it cut the mustard when it comes to heavier work? Can it help you raise 
corn? Can you use it to grade that new driveway? Can it dig a trench? 
Or a post hole? 

The Kubota BTIOODT^ pictured opposite, is a demon for hard 
work. In fact, you won't find another 16 hp tractor in America that can 
do more kinds of jobs. From mowing the lawn to heavier chores like 
plowing, tilling, digging, and lifting. 

The Kubota B7100DT isn't just a beefed-up riding mower. 
Instead, it's a scaled-down farm tractor, complete with such farm- 
type features as a fuel-saving diesel engine, 4-wheel drive, six forward 
and two reverse speeds, rear PTO, and a 3-point hydraulic hitch. 

The B7100DT is also ready and willing to accommodate a wide 
variety of Kubota implements: mid-mount or rear-mount mower, rear 
blade, front blade, rotary tiller, plow, disc harrow, trencher, front-end 
loader, backhoe, post hole digger. 



and snowblower. 

We're now in our second 
decade of selling tractors in 
America, and one of the reasons 
for our success is the quality 
and commitment of our national 
sales and service organization. 

Besides the B7100DT; your 
local dealer can show you many 
other Kubota models ranging 
from 12 to 81 hp. So if you're 
looking for a hardworking mid- 
size tractor, please remember, our 
Kubotas are looking for work. 



I'd like more information about the Kubota 
BTlOODTand all your other fine tractors. Please 
rush me a free copy of your latest brochure. 

Mail to: Advertising Department 

Kubota Tractor Corporation, 550 W. Artesia Blvd. 

P.O. Box 7020, Compton, CA 90224 

NAME 
ADDRESS 



CITY 



COUNTY 



STATE 



ZIP 



AREA CODE 



TELEPHONE NUMBER 



PM9 



KUBOTH 

We're looking for work. 
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A world of cars 



Saphler coupe, built In 
Liechtenstein, carries 
the wedge shape to 
an extreme. 




Scoop! Here's a first look at the 
Saphier from Liechtenstein. You 
can't look it up in your Funk & Wag- 
nail's, and you won't even find it in 
the automobile bible: World Cars 
1982. The flip-top box is the idea of 
Xaver Jehle, who is building the 
fiberglass bodies to mate with '69 
Beetle chassis. The rear-engine lay- 
out uses the 1.5-liter VW engine. The 
"door" is a roof window, as the 
designer calls it, and can be removed 
completely for less-claustrophobic. 




Single "door" of 
the Saphier flips 
up. Car "bible" 
(left) Is best book 
to find out about 
cars of the world. 

open-car motor- 
ing. The shop of 
Xaver Jehle is in 
a town that soon 
may be referred 
to as the Detroit 
of Liechtenstein. He's at Speckle 14, 
FL 9494 Schaan. That's near the 
capital, Vaduz, but then, as I found 
out a couple of years ago, if you're 
not near Vaduz, you're no longer in 
Liechtenstein, but in either Austria 
or Switzerland which wedge in the 
tiny principality from all sides. 




The Saphier is too new to be listed 
in World Cars 1982, of course, so you 
won't find it in the cars of Europe 
section. There, after the final listing 
for Italy, the Nuova Innocenti Mini 
De Tomaso, the book goes right to 
Poland (there are no J,K,L,M,N,0 
car countries in Europe; you'll find 
Netherlands under Holland) and the 
Fabryka Samochodow Osobowych, 
or FSO, which is the only way we can 
refer to this state-owned company 
and still be understood. And don't 
think that the magnificent World 
Cars volume doesn't describe cars 
from little nonestablishment compa- 
nies, kit cars, if you will; everybody 
is there: In the U.S.A. section, for 
example, you'll find such limited- 
edition American car build- 
ers as American Custom In- 
dustries (Duntov Turbo), 
Antique & Classic Auto- 
motive (Frazer Nash 
TT), Avanti, Blakely 
(Bearcat), Classic Road- 
ster (Grand Duchess), 
Clenet, Daytona (Migi/ 
Moya), Excalibur, Kelmark 
(GT) and Stutz. So, for the world of 
cars, it's World Cars 1982; it's $39.50 
from Herald Books, Box 17, Pelham, 
N.Y. 10803. 

Calculated risks 

Didier Pironi, stalled in his Ferrari, 
is smashed from behind by another 
car going over 100 mph and he steps 
out unscratched. That's one story 
from this year's Canadian Grand 
Prix. It happened at the Gilles Ville- 
neuve circuit in Montreal just after 
the standing start. I was on the 
walkway over the pits watching the 
field funnel around pole-sitter Pi- 
roni. A couple of cars clipped the 
Ferrari, but Riccardo Paletti, after 
accelerating from the next to the 
last row for a full five seconds, went 
straight into the rear of the stalled 



racer. What kept him from reacting 
in time, like the other drivers? Was it 
poor visibility from the dust and 
exhaust thrown up from the cars in 
the first 11 rows? A glance at his 
gauges? A rookie's eagerness to fol- 
low the fastest line around the cir- 
cuit that blinded him to the possibil- 
ity of the unexpected? We'll 
never know: Paletti died of 
internal injuries soon 
after being rushed to 
a local hospital. 
From where I stood, 
in the wake of the racers leaving 
the grid, I'm convinced that clouded 
visibility caused the fatal delay in 
reaction time. Paletti knew that by 
keeping his foot in it at the start he 
was taking a calculated risk, figur- 
ing all the faster-qualifying cars 
ahead would be strung out and whip- 
ping through the first turn. He took 
the risk willingly, and took it in the 
only arena where such a risk should 
be taken: on the racetrack. 

All too often, poorly calculated 
risks are taken by drivers like you 




Driver in Formula 1 car sits so far forward, 
his feet are ahead of the front wheels. 

and me on highways where visibility 
is wiped out by thick fog, or in other 
situations where we assume the 
road ahead is clear. Good examples 
of the foolishness of driving blind 
are the pileups that occur regularly 
in fog on turnpikes and freeways, 
often involving hundreds of vehicles. 
Just leaving the driveway is calcu- 
lated risk enough for me: In the 
future, whenever I'm tempted to 
drive too fast when I can't see where 
I'm going, I know I'll think of Riccar- 
do Paletti, a brave Grand Prix driver 
whose business was speed. Hi 
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HOW aa YOU know how cooo your moroR oil is? 

Tf 




Probably the biggest favor you can do your car is provide 
with clean, fresh, quality motor oil each time it's ready for an ( 
change. But, since you can't watch a motor oil at work in your 
car's engine, how do you know you're getting all the quality 
you've paid for? 

At Quaker State, we put it in writing. We back up oi 
quality with a lifetime guarantee. We guarantee every 
new car engine against oil-related failure for as long as 
you own your car and use Quaker State. For details, and 
coverage, write Quaker State, Warranty Department, 
Oil City PA 16301. 

And you don't have to buy a new car to benefit 
from Quaker State quality When you put Quaker 
State in your car— old or new— you're putting in 
America's quality motor oil. Made only from 
Pennsylvania Grade Crude Oil. 



STAYIirON THE ROAO WITH QUAKER STATE 




N0.2INASERIES 

GUARDING 
YOUR* 

EXPERIENCE 

FRINGE BENEFITS 



If you have experience in any 
branch of the Armed Forces, you could 
not only be earning a good extra 
income-but enjoying some valuable 
fringe benefits-while you hold one of 
the most important jobs in America. 
In an Army Guard unit close to home. 

Here are some of the many 
fringe benefits you get for serving just 
two days a month and two weeks an- 
nual training each year (after an initial 
training period) in the Guard: 

Free air travel: is available to you 
as a service member anywhere in the 
continental U.S., Alaska, Hawaii or 
Puerto Rico, on a space available basis. 

Education Assistance: depend- 
ing on the state in which you serve, you 
may be eligible for tuition aid, college 
loan repayment and other types of edu- 
cation assistance. Your local recruiter 
has complete details. 

A bigger pension: you'll earn 
extra retirement credits, and you can 
start collecting your pension at age 60. 

PX Privileges: up to 48 visits 
a year. 

Low-cost life insurance: up to 

820,000 in coverage for just pennies 
a day. 

YouH also be helping people in 
your community and state when nat- 
ural disasters or other emergencies 
strike. We think you'll find that's the 
biggest "fringe benefit" of all. 

Fringe benefits. Just one more 
reason to Guard your military experi- 
ence in the Army National Guard. 

To learn about other reasons- 
from cash bonuses to new skills-see 
your local recruiter, or call toll-free 
800-638-7600.* 

Mn Hawaii: 737-5255: Puerto Rico: 723-4450: Virgin 
Islands (Si. Croix): 773 6438: Maryland: 728-3380: in 
Alaska, consult local phone director}'. 

The Guard is 
America at its best. 




NATIONAL 
GUARD 




NOTES 
FROM THE 
EDITOR 



For the past two or three winters, a couple of us on this staff have 
pretty well given up using our fireplaces for auxiliary heat. We've 
opted for portable kerosene heaters. They glow, they're warm, they're 
really quite satisfactory substitutes. But how safe? we're constantly 
asked. We passed the question to long-time contributor Dick Dempe- 
wolff. His answer begins on page 132. (No question, we'll keep on using- 
our kerosene heaters, but if you have any kind of auxiliary heat, you'll 
want to see what he says.) 

Invented here, but the Japanese have used it best. Sound familiar? It's 
true with the robot. Even so, and despite its limited intelligence, it'd be 
great to have one around to shovel the walk, wouldn't it? But before 
you give up the neighbor kid, read Technology Editor Robin Nelson's 
report (page 77) on the true state of robot art. 

When wringing out pickup trucks (page 82) becomes routine, PM's auto 
staff turns to racing for excitement. And it does it quite well. For 
instance, Tony Assenza, competing for the first time, drove a modified 
stock Mustang to first place in a regional Sports Car Club of America 
race in New Hampshire early this summer. Then PM's own entry in 
the Quaker State/Longest Day of Nelson Ledges wound up in first 
place in that endurance event. The four drivers — Assenza, Detroit 
Editor Gary Witzenburg, plus Fred Baker and Bob Nikel — covered 
1,908 miles in 24 hours, averaging 80 mph. And we put out a magazine, 
too! m 

Auto Editor Assenza 
(right) exits Mustang 
after victory in SCCA 
regional race. Be- 
low: PM's car and 
crew after winning 
Longest Day of Nel- 
son Ledges race, in 
foreground are driv- 
ers Witzenburg, As- 
senza, NIkel, Baker; 
at left, Joe Oldham, 
team manager. 
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Ifow to craft toys 
like this space shuttle 

and give yoursdf 
more worldshop space. 



Presenting the Shopsmith MARK V, your 
complete home workshop in a single space- 
saving unit! 

QneMARKVgives 
youtheStoolsyou 
need most. 

The MARK V can help 
you craft fine, durable toys 
for your children and grand- 
children — and do almost any 
home woodworking project 

If s a table saw, drill press, 
horizontal boring machine, 
lathe and disc sander. All in 
a single free-standing floor 
unit that takes no more 
space than a bicycle! 

Each of the five tools is 
powered by the same 
heavy-duty precision- 
built motor, too. That 
means the MARK V 
costs much less than 
the individual single- 
purpose tools you'd have to 
buy to match its capabilities 

Send for }wr FREE 
Information IQt 

You'll find out more about what the MARK V can 
do for you when you send in the coupon. As 
soon as we receive it we'll rush you a 
MARK V Information Kit abso- 
lutely free. 

The kit will show you how easy it 
is to try out the MARK V for 30 days 
risk-free. And it includes a handy 
booklet called "How To Determine 
Your Best Power Tool Buy." 

Receive con^ete 
plans FREE m 

HANDS ON! 

We'll enter your name for a free 
one-year subscription to HANDS ON!, 
the national magazine packed with 
how-to home repair articles, project 
plans and helpful woodworking tips. 




Your HANDS ON! subscription is a 
$6.00 value, yours free with no obliga- 
tion. We only want to further your wood- 
working interests and introduce you 
to the remarkable MARK V. 

Mail in the 
coi^n today 

Why wait? The sooner 
you act, the sooner you'll 
enjoy your free magazine 
subscription and learn 
how you can own a 
Shopsmith MARK V: 




thettKAto 
start with... 
the system you 
grow with! 



Shopsmith Inc. 

The Home Workshop Company 
750 Center Drive 
Vandalia. Ohio 45377 



"Shopsmith, Ina 1982 



I want to find out more about the advan- 
tages of doing fine woodworking and saving space 
with the Shopsmith MARK V. Send me a FREE 
Information Kit. including the booklet "How To 
Determine Your Best Power Tool Buy." and enter my 
name for a FREE one-year subscription to HANDS 
ON!, the national woodworking magazine. I under- 
stand I am under no obligation. 

Name 



Address 
City _ 



State 



-Zip, 



Send to: Shopsmith, Inc 

The Home Workshop Company 
750 Center Drive 
Vandalia, Ohio 45377 



Dept. 3582 



Or 



ilerial 



DETROIT^ _ 
USTENINGPOCT 



Minivans on the way 

The slick little van you see here is an 
experimental Ford design, but it 
looks like Chrysler will get the jump 
on Ford and other domestic and for- 
eign competitors when it begins 
churning out a small front-wheel- 
drive van from its Windsor, Ont., 
plant about a year from now. 

Code-named T-115, the baby van 
will be based on fwd K-car mechani- 
cals, with the 2.2-liter Four stan- 
dard, the Mitsubishi 2.6-liter "Silent 
Shaft" Four optional and a new 2.5- 
liter diesel Four (derived from the 
old 3.7-liter, slant Six gas-burner) a 
likely second option. Wheelbase is 
112 inches, and passenger capacity 
is seven, or five with the optional, 
fold-down third seat. 

Sports car wars heat up 

At long last, sports cars seem to be 
making a big comeback. All three 
Detroit makers are now committed 
to bringing out an all-out two-seater 
and dropping pretensions of calling 
them dual-purpose economy/fun 
cars. These buzz-bombs are per- 
formers, pure and simple, and we're 
glad to have them. 

We've already reported on the 
Pontiac mid-engine P-car, a definite 
go for '84. Now there is rumor that 
Ford will not be outdone and will 
produce its own mid-engine car, 
built around the EXP/LN7 (Escort) 
mechanicals. It might look a little (or 
a lot) like the Ghia Brezza showcar 
currently making the European 
auto show rounds. It could not 
become available until late '85. 

Chrysler, on the other hand, has 
its sports car plans finalized. Code- 
named the G-24, it will be powered 
by a 2.2-liter turbocharged motor 
producing around 147 hp, weigh 
around 2,400 pounds and turn 0 to 60 
mph quicker than a Camaro Z28. 
Unlike the Ford and Pontiac cars, 
the G-24 will have front drive me- 
chanicals, rather than mid-engine 
rear-drive, borrowed from the cur- 
rent K-cars. All we can say is, it's 
about time. If they can produce 
these exciting, good-handling cars 
at an attractive price, they'll all be 
in the same happy circumstance 
Chevy and Pontiac are in with their 
F-cars — not being able to make 
enough to satisfy demand. 

More hot rods 

Commemorating the 15th anniver- 
sary of the first performance-orient- 




Future Ford van will be based on Escort platform. It will be 157 Inches long, have a 94-Inch 
wheelbase and carry six or seven passengers. A Chrysler minivan will beat it to market. 



ed Hurst Olds, GM's Oldsmobile Div. 
will introduce a new Hurst Corp.- 
modified version of the rwd mid-size 
Cutlass for '83. 

It plans to feature a hopped- 
up V8 engine, special suspension 
and — are you ready? — a four-speed 
transmission with Hurst linkage. 
When was the last four-speed 
Cutlass you can remember? (Or 
do they mean four-speed auto- 
matici) 

Meanwhile, VW of America will 
introduce a European-type GTI per- 
formance model Rabbit, just two or 
three years after it should have. It 
will have a fuel-injected, 1.8-liter 
engine coupled to a close-ratio five- 
speed transaxle, sport suspension, 
tuned exhaust, vented disc brakes 
and special instrumentation, plus 
seats, steering wheel and GTI 
graphics from the well-respected 
European GTI. 

VW also plans a 1.6-liter turbodie- 
sel with five-speed transmission for 
its U.S. -built Rabbits, as well as 
four- and five-cylinder turbodiesels 
for the made-in-Germany Jetta and 
Quantum lines. 

GM engine plans 

Reacting to changing market 
conditions, Oldsmobile has shelved 
its V5 diesel program originally, 
intended as an '84 option for small 
trucks and fwd X-cars; and Cadillac 
has delayed a V6 version of its 4.1- 
liter aluminum V8 for at least a 
year. 

But that lightweight Cadillac V8, 
introduced a year ago, is being con- 
verted for transverse installation in 
the downsized, '84 fwd luxury C- 
cars — and is a logical candidate for 



mid-ship mounting in the rumored 
Buick and/or Cadillac luxury sports 
car for '85 and '86. Buick Div., too, is 
adapting its 3.8-liter V6 for trans- 
verse fwd applications — probably 
for those same '84 C-cars. 

Name game 

If you ran one of GM's car divisions, 
what would you do with long-popu- 
lar, big-car names like Impala, Ca- 
price, 88 and LeSabre once the cars 
that bear them are phased out? Pon- 
tiac already transferred its Bonne- 
ville moniker to a jazzed-up rwd "G- 
car" version of what used to be the 
intermediate LeMans "A-car," so 
Chevy, Olds and Buick could do the 
same. 

However, those divisions' G-cars 
already have successful names (Mal- 
ibu, Cutlass, Regal) — besides which, 
they're not likely to be around much 
longer either. 

My guess is that those names are 
too well established to be retired, 
and they'll probably be hung on top- 
of-the-line versions of the new fwd 
A-cars (Celebrity, 6000, Cutlass 
(Please turn lo page 24) 



BY >^ 
GARY -f'/ 
WITZENBURG 
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SANFE 




Chevy, Datsun And Toyota Are 



You are looking at a specially prepared 
and mod ified new Ford Raneer crossine the 
finish line of the "San Felipe 250" in Baja; 
one of the most grueling off-road challenges 
in truck racing. To win you not only have to 
beat the competition, you have to conquer the 
sand, sagebrush, dried riverbeds and moun- 
tains of the Mexican Desert. 

This year everybody wanted the prize. 
The competition sported all the names; includ- 



ing Datsun, Chevy, T)yota and the new 
Ford Ranger in its first race ever. Manny 
Esquerra at the wheel. 

Seven hours and twenty minutes later, 
the Ford Ranger crossed the victory line 
alone: a full hour ahead of the nearest com- 
petitor. And five weeks later Ranger made 
it two m a row, winning the "Mint 400" in 
Las Vegas. 

Of course, defeating the competition is 



IPE250 

LINE 




A reenactmenl of hol d Ranger w inning the San Felipe 250. 



An Hour Behind This Picture. 



always gratifying. More important however, is 
knowing our design, manufacturing and qual- 
ity performance has kept Ford trucks first in 
total truck line sales leadership since 1970. 
(Based on R.L. Polk registrations for 
calendar year 1970 through 1981). 

And, of course, the more quality we 
put into every Ford truck, the further 
behind us the competition's going to be. 




Ford Ranger 



There's A Ford In America's Future. 



DETROIT LISTENING POST 

(Continued from page 20) 

Ciera and Century) within the next 
couple of years. 

Lee's for belts 

Chrysler chairman Lee lacocca has 
come out solidly in favor of manda- 
tory seat belt usage laws, which 
won't make him any too popular 
with almost 90 percent of Americans 
who still stubbornly refuse to use 
them. 

"We've been saying for years that 
the government should do whatever 



saves the most lives at the lowest 
cost to the public," he said at a White 
House ceremony kicking off the ad- 
ministration's latest traffic safety 
campaign. "This is it. 

"Virtually every free country in 
the world except the United States 
has a program to promote the use of 
safety belts. It's about time we made 
it compulsory. The potential for sav- 
ing lives and money is enormous. 
The Province of Ontario proved that 
safety belts can prevent most inju- 
ries and fatalities. Every car has 
safety belts. All we have to do is use 
them." 



If only other industry and govern- 
ment leaders had the nerve to follow 
suit, this country — like many oth- 
ers — could start saving thousands 
of lives and crippling, disfiguring 
injuries overnight, instead of wait- 
ing for air bags or some other expen- 
sive Rube Goldberg device to be 
phased into new cars that are 
already way too expensive. 

Of course, such a law would not 
affect those of us who already have 
the good sense not to drive or ride 
around the block without buckling 
up first. 

Computerized transmissions 

The '83 fwd Renault Alliance, an 
AMC-built version of the widely 
acclaimed European Renault 9, will 
be the first of many AMC/Renault 
products to use a new electronically 
controlled, three-speed, automatic 
transaxle when it hits U.S. show- 
rooms next month. The computer- 
ized transmission is smaller, lighter 
and (says AMC) more durable than a 
conventional automatic, conserves 
fuel through more precise selection 
of gear ratios for changing 
conditions and is easily adaptable to 
various power-train configurations. 

Ford update 

While GM moves closer to at least 
one, and maybe two, joint ventures 
with Japanese manufacturers, 
Ford's plans for a co-developed '85 
minicar with partner Toyo Kogyo 
appear to be on the rocks. Reports 
are that TK, perhaps wary of future 
U.S. trade restraints, was moving 
too slowly to suit Ford. 

Meanwhile, the lovely new fwd 
Topaz and Tempo compacts, replace- 
ments for the rear-drive Fairmont/ 
Zephyr, are set for introduction next 
spring. They'll weigh some 600 
pounds less and shrink more than 2 
feet in length and 6 inches in wheel- 
base. Most suspension and power- 
train components are derived from 
the smaller Escort/Lynx econo- 
cars. 

New this fall are the face-lifted 
and upgraded '83 Mustang/Capri 
(both available as convertibles) and 
Granada/Cougar series — the latter 
wearing Ford's LTD and Mercury's 
Marquis big-car nameplates. A 4wd 
Bronco version of the new compact 
Ranger truck is also ready for its fall 
debut, while the totally restyled T- 
Bird and SR-7 are due for a mid- 
winter unveiling. 

As noted here before. Ford's new 
styling philosophy runs toward soft, 
flowing, rounded lines — "no more 
boxes." Average drag coefficient (cd) 
of '83 Ford products will be .40, a 
good start toward the company's 
goal of .33 by 1990. Wt 




There's Never A Dull Moment 
With One Of These OnThe Job 



Keen enough to cut a human hair, tough enough to 
cut piano wire - cleanly, quickly, time after time, 
year after year. Cutting pliers by CHANNELLOCK. 
Hand honed, perfectly mated cutters scientifically 
heat treated to hold their edge. Precision made of 
highest grade forged steel. Beautiful high polished 
finish. Blue dipped plastic comfort grips. Quality 
in every detail (at no premium in price). 
CHANNELLOCK. Be sure that name is on the pliers 
you buy. 



CHANNELLOCK, INC. . Mteadville, Pennsylvania 16335 
Meet The Rest 01 The Family. Send For Free Catalog. 
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Are these burly lads at work or play? 
Will this conveyance replace the 
electric car? What's going on here, 
anyway? When you've run out of 
guesses, we'll fill you in on the next 
page 



Young and 
wasteless 

As fuel pump prices slowly 
float upwards, the old econ- 
omy run might get to be hot 
competition again. To their 
credit, a group of Southern 
California Audi dealers isn't 
waiting for a headline- 
making squeeze— the as- 
sociation recently spon- 
sored its second annual 
economy run for area high school students. Twenty schools 
sent peer-picked drivers to drive identical diesel Audis 
over a 200-mile course. And if you think all today's 
young drivers know how to do is drift into corners and peel 
off at the greens, check out Ron Beale's figures: The 
Burroughs High (in Burbank) senior chalked up a crisp 
91.84 mpg over the course at legal speeds to win the 
event and a $1,000 college scholarship. 




Sports Car Club of America otiicial waves 
student driver into Audi Economy Run finlsti 



Actor's hobby 
became a 
serious business 

The late Reginald Denny made more than 200 films 
— and in almost every one of them he was the model 
of a proper English gentleman. Offscreen, the dap- 
per Denny had an unusual passion: building radio- 
controlled drone aircraft. He got so good at it, in fact, 
that he started a company called Radioplane, which 
signed a $33,000 contract to produce target aircraft 
for the U.S. Army in 1935. 

Radioplane was eventually sold to Northrop Corp. 
and became its \fentura Div in Newbury Park, Calif. 
Including Denny's early efforts, the company has pro- 
duced more than 77,000 target drones. Today it's 
looking at a possible S200 million market for just one 
product -an air-launched version that behaves like 
a cruise missile and can be used to teach pilots how 
to combat incoming guided weapons. 

Parachute recovery systems hove added greatly to 
the longevity of target aircraft. With enough inex- 
pertise on the part of those firing at it, a parachute- 
equipped drone has a better than even chance. One 
Northrop drone used for NATO training in Greece, 
for example, set a record of 64 missions before some- 
body was able to shoot it down. 




Reginald Denny's model plane passion led to Northrops vast 
target drone business. Chukar " drone is launched from ground 
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Light as a feather 

After PM's recent article on superlight, Space-Age bikes 
appeared ( Superhikes: Built Like Airplanes, page 76. July '82). 
word came that the lightest handmade bike available sells 
for about $450. For the birds, we said, and it turns out we 
were right. 

Hubert Manning. 5Q. of Temple City, Calif., actually has a 
going business in "bird props." which he ships to enter- 
tainers and circus acts all over the world. Miniature vehicles 
head the list, and bicycles are a favorite. The small bikes 
must be carefully machined and balanced (it takes a bird 
months to learn to ride one— but he never forgets how). 
Manning works with his own jigs and specially designed 




Bird outfitter Hubert Manning builds bike wheel on special jig. 



\.__ / 
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Whatsit iTBveated, 

What started out, according to our primer on exotic 
cultures, merely as anothier way to generate a beauty 
of a thiirst has beconhe a sizeable tourist attraction 
for the town of Alice Springs, Australia. It's the annual 
"boat" race held on the town's prime natural feature— 
a dry riverbed. Procedure is this: You build a craft suit- 
able for entry in any number of show or competitive 
categories, then variously carry or flog it along the 
sandy river bottom to the end of the course. Then you 
drink beer. 




Demonstration which teaches kids about bike safety features a vet- 
eran perfomier known as "Officer Byrd"— on his Manning bike. 



tools: a tandem bike for two birds will run you $750. For 
untrainable avians. Manning will supply battery-powered 
jeeps, police car, and so on, at prices from 8650 up. So far, 
however, no parrot has been able to steer one and talk at 
the same time. f 

Cc|. 



when I planned to 

retire before fifty 

this is the business that made it possible 

a true story by John B. Haikey 



Starting with borrowed money Duroclean gave 
me the opportunity for financial security. . . 
In eight years I sold out at a profit and retired. 




"Not until I was forty did I make up my 
mind that I was going to retire before 
ten years had passed. I knew I couldn't do 
it on a salary, no matter how good. 
I knew I couldn't do it working for 
others. It was perfectly obvious to me 
that I had to start a business of my own. 
But that posed a problem. What kind of 
business? Most of my money was tied 
up. Temporarily I was broke. But, when 
I found the business I wanted I was able 
to start it for a small amount of bor- 
rowed money. 

"To pyramid this investment into re- 
tirement in less than ten years seems 
like magic, but in my opinion any man 
in good health who has the same ambi- 
tion and drive that motivated me, could 
achieve such a goal. Let me give you a 
little history. 

"I finished high school at the age of 18 
and got a job as a shipping clerk. My 
next job was butchering at a plant that 
processed boneless beef. Couldn't see 
much future there. Next, I got a job as 
a Greyhound Bus Driver. The money 
was good. The work was pleasant, but 
I couldn't see it as leading to retirement. 
Finally I took the plunge and went into 
business for myself. 

"I managed to raise enough money 
with my savings to invest in a combina- 
tion motel, restaurant, grocery, and ser- 
vice station. It didn't take long to get 
my eyes opened. In order to keep that 
business going my wife and I worked 
from dawn to dusk, 20 hours a day, 
seven days a week. Putting in all those 
hours didn't match my idea of indepen- 
dence and it gave me no time for my 
favorite sport — golf! Finally we both 
agreed that I should look for some- 
thing else. 

"I found it. Not right away. I inves- 
tigated a lot of businesses offered as 
franchises. I felt that I wanted the 
guidance of an experienced company — 
wanted to have the benefit of the plans 
that had brought success to others, plus 
the benefit of running my own business 
under an established name that had 
national recognition. 

"Most of the franchises offered were 
too costly for me. Temporarily all my 
capital was frozen in the motel. But I 



found that the Duraclean franchise 
offered what I had been looking for. 

"I could start for a small amount. (To- 
day, only $3,488 starts a Duraclean deal- 
ership. 'The full cash price is $11,588). I 
could work it as a one-man business to 
start, and operate from my home. No of- 
fice or shop or other overhead, no salaries 
to pay. Equipment would fit in my car 
trunk. (I bought the truck later, out of 
profits.) Best of all, there was no ceiling 
on my earnings. I could build a business 
as big as my ambition and energy dic- 
tated. I could put on as many men as I 
needed to cover my volume. And I could 
build little by little, or as fast as I wished. 

"So, I started. I took the wonderful 
training furnished by the company. 
When I was ready I followed the simple 
plan outlined in the training. During the 
first period I did all the service work 
myself. By doing it myself, I could make 
much more per hour than I had ever 
made on a salary. Later, I would hire 
men, train them, pay them well, and 
still make an hourly profit on their time 
that made my idea of retirement possible 
— I had joined the country club and now 
I could play golf whenever I wished. 

"What is this won- 
derful business? It's 
Duraclean. And, what 
is Duraclean? It's an 
improved, space-age 
process for cleaning up- 
holstered furniture, rugs 
and tacked down car- 
pets. It not only cleans 
but enlivens and 
sparkles up the colors. 
It does not wear down 
the fiber or drive part of the dirt into 
the base of the rug as machine scrub- 
bing of carpeting does. Instead it lifts 
out the dirt by means of an absorbent 
dry foam. 

"Furniture dealers and department 
stores refer their customers to the Dura- 
clean Specialist. Insurance men say 
Duraclean can save them money on fire 
claims. Hotels, motels, specialty shops 
and big stores make annual contracts 
for keeping their carpets and furniture 
fresh and clean. 



"Well, that's the business I was able 
to start with such a small investment. 
That's the business I built up over a 
period of eight years. And, that's the 
business I sold out at a substantial profit 
before I was fifty." 

Would you like to have the freedom 
and independence enjoyed by Mr. 
Haikey? You can. Let us send you the 
facts. Mail the coupon, and you'll re- 
ceive all the details, absolutely without 
obligation. No salesman will ever call on 
you. When you receive our illustrated 
booklet, you'll learn how we show you 
STEP BY STEP how to get customers; 
and how to have your customers get 
you more customers from their recom- 
mendations. 

This is an opportunity for a career you 
will enjoy far more than a routine job. You 
make many friends who appreciate your 
quality services. 

With no obligation, we'll mail you a 
32-page booklet explaining the busi- 
ness. Then you, and you alone, in the 
privacy of your home, can decide. Don't 
delay. Get the facts before your location 
is taken by someone else. Mail the 
coupon, now. 



Duraclean 

International 



Durac 



lean 







m 








send 
name for 
full facts 



DURACLEAN INTERNATIONAL 
2-179 Duraclean Building 
Deerfield, Illinois 60015 

WITHOUT OBLIGATION send the free booklet which shows me 
how I can have a Duraclean business in my spare time 
without risking my |ob No salesman is to call. 

(please pfint) 

Name 



Address . 
City 



State . 



.Zip. 




FOR PRIZED POSSESSIONS 
& THINGS THAT STICK OR SQUEAK. 

NEW TEFLON* Wet Lubricant . . .superior lubrication and rust protection for 
expensive tools, firearms, sports equipment-even motors and garden tools. 

NEW TEFLON Dry Lubricant. . .clean, non-staining lubrication for cameras, fine 
furniture,- antiques, musical instruments-even windows, doors and zippers. 

Keep em handy in home, auto, boat and shop. ><rrrnnr|%v 

•Teflon is a trademark of Du Pont, M jlJ r UPL t-^ 

B«lt0< Thing* for B«ttar Living 



POPRNIETOOL 



FORCOIVIPLICATED 
FASTEninCJOBS... 
RIVETS ARE FASTER. 
SIMPLER THAR NUTS. 
BOLTS. SCREWS. 

No home should be 
without the Pop Brand 
Rivetool. Faster fastening 
of metal, leather, canvas, 
vinyl. Easier fastening 
because it fastens from 
one side. Surer fastening- 
rivets can't shake loose 
like nuts, bolts, screws. . 
Great for hobbyists, too. 



CONSUMER DIVISION 



Reading, PA 19605 



EMHART 





Clamp your photofloods 




Make an adapter to clamp your 
photoflood to a tripod. Use a 6- 
inch length of wood and a steel 
insert (from any hardware store) 
with a 1/4-20 internal thread and a 
coarse exterior thread. Drill a %- 
inch hole in wood and screw in the 
insert. — Bob Brightman 

Temperature control 




A block of Sty rofoam can be cut to 
hold your film tank (leave a 1-inch 
"floor"). Push a thermometer 
next to tank. Warm block and tank 
in the sun (or heating pad) or cool 
with ice or freezer. — Paul Jones 

Cheap contacts 




An inexpensive contact printer 
can be made from a towel and a 
glass plate. Sandwich negatives 
and photographic paper between 
towel base and glass top. Use your 
enlarger to expose for prints as if 
you had a normal negative in the 
enlarger. — Bob Mulligan 
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Magnet aids lathe work 

A permanent magnet is useful for 
holding small iron or steel parts 
as you insert or remove them 
from a chuck. When you try to 
hold them by hand, parts often 
slip from your fingers. 

You can use a magnet to hold a 
workpiece in proper alignment 
and to place it in the chuck with- 
out inserting it too far. A magnet 
of moderate strength is prefera- 
ble to a very strong one, since 




strong magnets tend to grab the 
chuck. The photo above shows an 
old magnet being used to manipu- 
late a short steel cylinder in a col- 
let chuck. — Walter E. Burton 

Extra door security 

Here's a simple and inexpensive 
way to bar unauthorized en- 
trance through a door. First, bore 
a '/j-in. -diameter x l-in.-deep hole 
on the inside of the door sill. Then, 
insert a bolt or screw which has 
the same diameter, but is slightly 
longer than 1 in., so that it pro- 
trudes from the hole. Make cer- 
tain that the pin is long enough to 
stop the door from opening, yet 
not so long that an intruder could 
break through a glass in the door, 
reach in, and remove the bolt or 
screw. — D.M. Montgomery 

Softening caull( 

Caulking compound bonds better 
if it's applied warm. You can 
warm a tube or can of caulk in 
minutes by placing it in a pan of 
water and heating it on the stove. 
A cardboard tube of the com- 
pound won't get soggy if you place 
it in a sealed plastic bag before 
immersing it. Make sure that the 
water doesn't get too hot, since 
this can melt the plastic bag. 

— Lane Olinghouse 
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Here s tough protection for the vehicle 
that carries the load— the car, truck or RV that 
performs under stress. 

Pennzoi! CT Performance Motor Oil is a 
product of our long on-track experience. It con- 
tains the friction reducers that help that hard 
working engine of yours run easy, increase its 
efficiency 

Pennzoil CT Performance Motor Oil. 

Protection. Quality. Efficiency 

CT WITH IT! 



SEPTEMBER 1982 29 



Ul TRA LIGHTS: 4 mq. "tat". M mg. nicolinc, . 
LIGHfS: 11 [ni|."lar", n.9 nu). iiicnlniR, 

KING: 15 my. "tai". 1.1 mg. iiicaliiie, a«. pet cigarBlIe. FTC Rcpotl DEC. '81. 




lal 



SCIENCE VfORLDWIDE 



Diamonds are a gas 

Look for diamonds deep beneath the 
Earth's surface and you may find 
something very valuable: natural 
gas. At least that's the theory pro- 
posed by geophysicists Thomas 
Shankland of Los Alamos National 
Laboratory and Alfred G. Duba of 
Lawrence Livermore National Lab- 
oratory. According to the theory, 
diamonds are pushed toward the 
surface at various speeds. Diamonds 
and natural gas are both forms of 
carbon, the diamonds forming much 
deeper in the Earth's crust. Gas is 
generally found close to the surface, 
near pockets of decomposed plant 
and animal tissue. But some gas has 
been found in areas where no such 
decay has taken place. 

If the diamond rises near the 
Earth's surface and cools in just a 
few thousand years, it keeps its gem 
structure. But if it's pushed to the 
surface and cooled more slowly by 
movements of the Earth's crust, the 
diamond decomposes into graphite. 
This may react with water to form 
methane — the principal component 
of natural gas. 

Invasion of the purple plants 

Wetlands in the Northeast and up- 
per Midwest are being threatened 
by a new menace: purple loosestrife. 
The tall, woody and flowery weeds 
grow quickly, taking up space for- 
merly inhabited by plants that feed 
ducks and other waterfowl. 

A European native, the hardy pur- 
ple plant's seeds probably entered 
the United States aboard merchant 
ships more than a century ago. The 
plant's sudden rise over the past 
decade, however, is a mystery. 

And although no one knows how to 
wipe out a purple loosestrife popula- 
tion, Cornell University graduate 
student Thomas Rawinski, working 
under the direction of wildlife biolo- 
gist Richard Malecki, has found that 
Japanese millet plants will quickly 
overspread a purple loosestrife com- 
munity and reduce growth to near 
zero. And the millet is also a wel- 
come addition to wildlife diets. 

Oldest feet yet 

Footprints made 50 million years 
ago in the Wyoming Badlands are 
big news today. Johns Hopkins pale- 
ontologist Robert Bakker and his 
students have unearthed six Bad- 
lands sites where they found jaws 
and foot bones of Cantius trigono- 
dus, a very distant primate relative. 



New device helps repair body's 'shock absorber' 




Diagnosing a knee injury is no big tricl< — you 
just X-ray the joint. Yet treating the injury often 
puts the doctor on a tightrope. There's no 
instrument to measure precisely the subtle 
motions of a knee. And misjudgement of a frac- 
tion of an inch may lead to incorrect setting or 
support for the knee, and arthritis, as well. 

But now. Catholic University researcher 
Youngil Youm, and Walter Reed Army f^^edical 
Center surgeon David Tremaine, have created 
a device to measure all possible movements of 
an injured knee (above). In early experimental 



use, doctors have found that the device calcu- 
lates exactly how much knee movement is pos- 
sible without causing muscular damage. 

The examination is conducted on a standard 
table, where the patient rests the injured limb 
on a foot-to-thigh support structure. A potenti- 
ometer inside an around-the-calf clamp mea- 
sures muscle and ligament movement, telling 
doctors where to apply a cast or bandage. 

Youm calls the knee "a shock absorber for 
the body, " adding that improper healing may 
place stress on other parts of the body. 



The bones are said to include the old- 
est primate foot fossils ever found. 

Bakker says, "These fossils prove 
that Cantius is entitled to wear the 
label 'euprimate.' " The term applies 
to any primate with a grasping toe, 
such as those found in living apes. 

The Jupiter 'defect' 

The "Jupiter effect" was supposed to 
occur last March, during the "grand 
alignment" of all nine planets in our 
solar system. It was going to set up 
tidal forces in the sun that would 
lead to earthquakes and other trag- 
edies on Earth. 

Obviously, nothing happened. 
Moreover, astronomer John Glaspey 
of Montreal's Observatoire Astro- 
nomique du mont Megantic reports 
that there have been greater forces 
exerted on the sun. He did a comput- 
er study of the total tidal forces on 
the sun from 1972 to 1994. Glaspey 
found 14 cases in which the tidal 
force was, or will be 25 percent stron- 
ger than that logged last March. 

How much force was exerted on 
the sun during the supposed calami- 
ty period? Kitt Peak National Obser- 
vatory's Gary Mechler told me that 
the grand alignment effects were 
probably near zero. 



Coming: little green maps 

In the 17 years since the first Mari- 
ner flyby of Mars, more than 50,000 
photos have been taken of the plan- 
et's surface by orbiting vehicles. 
Two Viking landers have also sent 
back volumes of geological data. 

There's so much information 
available, in fact, that former Viking 
Orbiter mission director Michael H. 
Carr, has taught a course on the 
geology of Mars at the California 
Institute of Technology. And this 
year he published the textbook. 
Called The Surface of Mars (Yale 
University Press, $45), the book is 
loaded with aerial and surface pho- 
tos of the red planet and replete with 
detailed maps and photos. VM 
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start your own mone y 



Make up to an hour- 
even while learning! ^^^r 

Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 



Never before have money-maKing opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time — or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement— good 
jobs too. 

SEND FOR EXCITING FACTS— No Obligation 
Discover what's in Locksmithing for you — how Belsaw's 
Master-Locksmith-approved training can give you the 
skill you can depend on to EARN MORE— ENJOY LIFE 
MORE. 



ffo B*^^^ Included With Your 
Cosi -' Locksmith Training 
BURGLAR 

ALARM 
and ucunrrv 

training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruc- 
tion includes all special tools 
and supplies. ONLY Belsaw of- 
fers such extensive training in 
this rapidly expanding field as 
■ part of your Locksmith training. 

ADVANCED LocKsmithine! 
How to change combinations, in- 
stall and service Safe. Vault and 
Bank Safe-Deposit Box locks. 
You learn by doing on the locks 
that we supply. You'll find It 
fascinating and highly profitable 
work. 




BE 
A 



LOCKSMITH ! 




"Before enrolling t checked 
other courses and also asked 
for advice from several of 
the professional locksmiths 
in my area. They all said 
Belsaw was lops 
and has the 
most versatile 
Key Machine. 

"1 always 
wanted to be 
in business 
for myself and 
now I am . . . 
. . . thanks to 
Belsaw Institute. 

David Fairbrother — Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 



"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329forlhe first week." 
B. A. Debeny Lilllelon. Colorado 



"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $.50 
a day. Thanks for my new start in life." 
Sam IValker Prichard, Alabama 





ALL SPECIAL TOOLS 

INCLUDED! 



^y'' AND EQUIPMENT IN 



THIS PRO KEY 
MACHINE IS 
YOURS TO KEEP! 



Pro K»y 
Mtchlne can ilotie 
add up to S200 a 
month to your Income . . . 
and It won't cost you a pen- 
ny extra with your training. 



Find out all about it! S«imI for free Facts TOOAYI 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 



RUSH 
COUPON! 




BELSAW INSTITUTE 

10013 Field Bldg , Kansas City. M0.641U 





There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



ROSH COOPON TODAY 

FOR THIS FACT-FILLED 

FREE 

BOOKLET! 

Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own PIUS complete 
details on our IQ-DjJf 

NO RISK Trill Offer! 



...YOU Can Do It Too! .... ^ 




BELSAW INSTITUTE, 10013 FIELD BUILDING 
KANSAS CITY. MISSOURI 64111 

□ YES. please send me the FREE booklet that 
gives full details at)out starting my own business in 
Locksmithing I understand there is no obligation 
and tfial no salesman will call. 



Namt. 



Address. 



SUte_ 



-Zip- 
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PEST-PRUFF' is small and unobtru- 
sive—rugged, hi-impact case has black 
finish with brushed silver face. Measures 
only 3-1/ 2 "x 4 "x 3-1 1 2 ". Weighs about a 
pound. 



Clear Your Home of Mice, Rats, 
Roaches and Other Pests— and 

Keep Them Out! 



PEST-PRUFE™ is a home-size version of the 
commercial pest control device that's safe for people, 
pets and the ecology. Try it in your home for 30 days. 



They don't call them pests for nothing. The 
bugs and rodents of this world can make life 
miserable. Traps, sprays and poisons seem to 
have little effect . . . and professional exter- 
minators don't come cheap. But now you can 
eliminate troublesome pests and keep them 
out thanks to new utitrasonic PEST-PRUFE. 

The electronic PEST-PRUFE unit doesn't 
kill rodents or insects — it repels them. Early 
laboratory research showed that ultrasound 
was effective in modifying the behavior of 
mice and rats. 

As commercial exterminators began using 
ultrasonic sound to control rodents, other 
studies indicated that certain frequencies 
affected the behavior of insects, too. Now, 
professional pest control companies acknowl- 
edge the usefulness of ultrasonics in control- 
ling certain rodents and insects. 

LNIVERSITV TESTED 

The heart of this new, electronic marvel is a 
special quartz crystal speaker. It enables 
PEST-PRUFE to emit ultrasonic sounds that 
only pests can hear. 

These ultrasonic frequencies "attack" the 
auditory and nervous systems of rodents and 
certain insects causing pain and discomfort. 
The pests are forced to abandon the covered 
area and will not return while you continue to 
use PEST-PRUFE. 

A leading university tested PEST-PRUFE 



PEST-PRUFE is effective in repcUing: 
Mice Rats 
Roaches Carpenter Ants 
Cridiets Silverfish 
Water Bugs Locusts 
Fleas . . . and many other 

pests 

Note: In spile of some claims, studies show 
thai ultrasound is not effective in control- 
ling bats or spiders. 



as absolutely safe for humans and pets. And 
since there are no poisonous chemicals, the 
ecology is not harmed in the slightest. 

The ultrasonic output is above the hearing 
range of humans and household pets, so 
PEST-PRUFE is safe for use anywhere. It will 
not interfere with any electronic burglar 
alarms, fire or smoke detector, TV reception 
or other electronic equipment. 

SET UP A BARRIER TO KEEP 
PESTS OUT THIS WINTER. 

When you get your PEST-PRUFE you'll 
begin to notice some results in a few days. In 
two to six weeks your infestation will be elim- 
inated. Then continual operation of your unit 
will prevent further nesting and inhabitations. 

Even with colder weather approaching, you 
can keep pests from coming indoors as long as 
your PEST-PRUFE is in operation. 
JUST PLUG IT IN. 

There's no installation with PEST-PRUFE. 
All you do is plug it into any 1 1 0-Volt AC out- 
let. The solid-state electronics and quartz crys- 
tal speaker require only 5 watts of power — 
just pennies per month— and it's mainte- 
nance free. 

Put PEST-PRUFE anywhere: home, apart- 
ment, store, warehouse, or factory. It's the 
perfect answer for facilities where food is 
stored or handled such as schools, hospitals, 
and nursing homes. 

It will repel pests from areas that are diffi- 
cult to seal-off such as garages, farm 
outbuildings, boats and vacation homes. One 
unit protects an area up to 2500 cubic feet. 
VOU CAN'T BUY BETTER 
PEST PROTECTION. 

PEST-PRUFE is state-of-the-art technol- 
ogy. Until now, commercial units used by 
professional pest control companies cost up to 
$200 — but lower cost solid-state components 
allow PEST-PRUFE to give you the same pest 
repelling power for only $49.95 (plus $2.85 



shipping and handling). Now there's no need 
to empty messy traps or buy poisonous chemi- 
cals again and again. 

TRY IT FOR 30 DAYS 
WITHOUT RISK. 

We urge you to try the PEST-PRUFE unit 
for 30 days. If you don't see proof that it is the 
most advanced, efficient pest eliminator 
available today, return it for a complete, no- 
quibble refund — including return postage. 
You are protected by a one-year manufac- 
turer's warranty as well as Shelburne's 
26-year reputation for satisfied customers. 
HERE'S HOW TO ORDER. 

To order, simply send your check for $49.95 
plus $2.85 shipping and handling to the 
Shelburne Company at our address below. 
Credit card holders can speed their delivery by 
using our toll-free number. 
(Md. residents should add 5% sales tax.) 

-CREDIT CARD HOLDERS- 
CALL TOLL-FREE: 

24 hours a day — 7 days a week 

(800) 638-6170 

OR 

(800) 228-2606 

— Maryland residents call 363-4304 — 

Get rid of rodents and insects without using 
messy traps or poisonous chemicals. Let 
PEST-PRUFE clear your home promptly and 
effectively. Order one today and try it for a full 
month at no obligation. 



Sielburne 

no Painters Mill Road Dept. S-83 
Owings Mills, MD 21117 
(301) 363-4304 

® The Shelburne Company 1982 




Smooth, powerful, efficient engine 
performance is impossible if the 
ignition spark does not occur at 
exactly the right time. That's why a 
check of initial spark advance is nec- 
essary when your car is tuned up or 
when poor performance symptoms 
suggest that a spark advance prob- 
lem is present. 
Such symptoms include hesita- 



tion, lack of power, poor fuel econo- 
my, overheating, detonation and 
high idle emissions. 

The initial spark advance figure is 
always given in degrees. This figure 
describes the relative position of the 
piston at the moment of spark. An 
advance specification of 5° BTDC 
means that spark occurs five crank- 
shaft degi'ees before the No. 1 cylin- 
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der's piston reaches the top of its 
bore, or top dead center. This speci- 
fication is called initial because it is 
measured while the engine is idling 
and with all spark control devices 
disabled. 

Spark control devices are neces- 
sary, because the piston moves fast- 
er at high rpm and because the 
spark advance requirements of an 
engine change as load changes. 
These devices vary the amount of 
advance under different condi- 
tions. 

On most cars, this variation is 
accomplished by means of a vacuum 
diaphragm and centrifugal weights. 
The vacuum diaphragm moves the 
points or electronic pickup within 
the distributor cam or trigger and, 
thereby, changes the moment of 
spark. Centrifugal weights on the 
top of the distributor shaft move the 
rotor in relation to contacts within 
the distributor cap, again changing 
the moment of spark. Late-model 
cars equipped with computer-con- 
trolled systems may vary spark tim- 
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, / ing electronically. 
^ ' Since electronic, cen- 
trifugal and vacuum ad- 
vance mechanisms are not 
adjustable, unless internal 
components are changed in- 
side the distributor, only the ini- 
tial spark advance adjustment 
is generally checked. However, 
when a check of the initial ad- 
vance finds it okay, but symptoms of 
incorrect spark advance persist, the 
operation of the internal secondary 
advance mechanisms should be 
checked. 

Magnetic timing 

For many years, stroboscopic tim- 
ing lights have served as the princi- 
pal means of checking ignition tim- 
ing. Now, however, there's a bet- 
ter — but more expensive — way to 
check igniition spark timing: the 
magnetic timing meter. 

Magnetic timing is also called 
monolithic timing and electronic 
timing. It's done by connecting the 
test instrument to the car battery 
and inserting an electronic probe 



Timing marks can be extended. On some 
cars, this may be needed just to check 
timing. On others, you may want to 
extend the scale to check secondary 
advance. In the example on the right, 
a 16° scale Is being expanded to 20° 
before top dead center (BTDC). First, 
lay a piece of tape across the scale. 
Then, make two marks, A and B, on the 
tape, representing 4°, the distance 
t>etween 12° and 16° marks. As shown 
(far right), move the tape over to add 
a distance equal to 4° to the scale. 
Finally, mark 20° point with a punch. 



Higft-prlced timing lights 
have a built-in tach to show 
rpm and they can give advance- 
curve information. Lights that have 
an Inductive pickup are easiest to use. 

into a socket near the engine's crank 
hub or flywheel. Then you connect 
an inductive pickup clamp to the No. 
1 sparkplug cable. 

The probe electronically senses its 
position relative to an index mark on 
the hub or pulley. The inductive 
pickup tells the meter when the plug 
fires. The magnetic probe tells the 
meter what the crank position is at 
that moment. The meter translates 
this information into a spark ad- 
vance reading. 

At the same time, the meter can 
record engine revolutions per 
minute (rpm). Therefore, the meter 
eliminates the need for a separate 
tachometer. Setting initial timing 
requires that you make the adjust- 
ment with the engine running at a 
speed specified by the manufactur- 
er. You can find tuneup specs in 
most owners manuals or in books 
such as the Popular Mechanics/ 
Motor Car Care Guides or Saturday 
Mechanic Car Care Illustrated. The 
tachometer function also permits 
precise measurement of mechanical 
and vacuum advance operations at 
engine speeds above idle. 

With a timing light, you have to be 
able to observe crankshaft position 
as the plug fires. With a timing 
meter, you obtain numerical read- 
outs of ignition advance. Readouts 
are checked against engine manu- 
facturer specifications. By checking 
advance at speeds above idle, vacu- 
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um and centrifugal advance mecha- 
nisms can also be checked. 

The stroboscopic timing light can 
also be used to check vacuum and 
centrifugal advance. However, since 
the total advance of many cars 
approaches 45° at high engine 
speeds, the scale that is attached to 
the engine for checking idle speed 
advance won't serve for this pur- 
pose. To check high speed and inter- 
mediate advance with a convention- 
al timing light, you would have to 
mark your crankshaft pulley with 
degree indications up to about 50° or 
install one of the timing tapes that 
are generally available for some 
engines through high-performance 
parts outlets. 



MAGNETIC TIMING 
PROBE SOCKET 




Cars with timing marie scale positioned at 
the engine's rear may also have a magnetic 
timing probe soclcet. Looit for it. 

Buying a timing meter 

Before deciding that you want to 
set timing electronically, check to 
see if your engine has a timing sock- 
et. If it doesn't, you can't use a 
meter. 

If you buy a meter from an auto 
parts dealer, make sure you can 
return the equipment if the probe 
doesn't fit the socket on your en- 
gine. 

Most people aren't ready to shelve 
their timing lights. Either their 
engines don't have magnetic timing 



sockets, or they don't want to pop for 
a meter (figure on spending at least 
$200). 

Even if your car doesn't have mag- 
netic timing sockets, you can still 
time most ignition systems using a 
light. But accuracy depends on how 
you do it. Let's run down the steps. 

1. Note the initial spark advance fig- 
ure on your underhood vehicle Infor- 
mation label. If the label is missing or 
illegible, get the information from 
another source. 

2. Make the specified timing mark 
stand out by painting it white or coat- 
ing it with white chalk. Also paint or 
coat the pointer or index mark. 

3. With the engine off, connect a 
tachometer, following the Instructions 
that come with the Instrument. Some 
timing lights have a built-in tachom- 
eter, as well as a distributor advance 
scale. They cost more than conven- 
tional timing lights, even more than 
some magnetic timing meters. But 
you may want to look into them if 
you're in the market for both a tim- 
ing light and tachometer. 

If you have a GM car equipped 
with a High Energj' Ignition (HEI) 
system that has the ignition coil 
inside the distributor cap, but the 
engine doesn't have a diagnostic 
connector, you'll need an adapter to 
connect the tachometer. The adapt- 
er hooks to the terminal marked 
TACH on the distributor, and the 
tachometer is connected to the 
adapter. 

If your GM engine has a diagnostic 
connector, attach the tachometer to 
terminal No. 6 of the connector (see 
Troubleshooting With GM's Diagnos- 
tic Connector, page 35, June '81). 

You can probably buy a tachome- 
ter adapter from an auto parts store. 
If not, you can order it from Bor- 
roughs Tool and Equipment Corp., 
2429 North Burdick St., Kalamazoo, 



Mich. 49007 or from Kent-Moore 
Tools, 29784 Little Mack, Roseville, 
Mich. 48066. 

You can also use the same adapter 
on a Ford or AMC engine that has a 
cover over the terminals of the SSI 
(Solid State Ignition) coil. 

4. Connect the timing light accord- 
ing to Instructions that come with the 
instrument. Hopefully, your timing 
light has an inductive pickup, so you 
can clamp the pickup right on the 
sparkplug cable going to the No. 1 
cylinder. If your timing light is not 
an inductive type, place an adapter 
between the No. 1 sparkplug and its 
cable, and connect the timing light 
lead to the adapter. 

If you don't have an adapter, don't 
time the engine before you get one. 
Piercing the sparkplug cable to con- 
nect the timing light lead ruins the 
cable. It can cause a hard-to-trace 
engine misfire. Voltage jumps to 
ground through the broken cable 
insulation before it gets to the 
sparkplug. The sparkplug, there- 
fore, can't fire. 

5. If your distributor has a vacuum 
advance (many 1981 -'82 models 
don't), you probably have to discon- 
nect the vacuum hose from the vacu- 
um advance chamber and plug the end 
of the hose with a pencil or golf tee. If 
this is a requirement, it says so on 
the vehicle information label in the 
engine compartment. Other require- 
ments, such as the speed at which 
timing should be checked, the point 
to which the engine should be 
warmed, and what accessories 
should be on or off during the test, 
will also be noted on the decal. On 
cars equipped with electronic spark 
control, the label may instruct you 
to unplug an electrical connector. 
Do this with the ignition turned off. 

6. Start the engine and adjust Idling 
speed, if necessary. Then, if nothing 
blocks your view, aim the timing 
light at the specified timing mark 
and sight down the center of the 
light barrel. Hold the light 
straight. 

If you can't get a clear view of the 
timing mark by sighting down the 
barrel of the timing light, sight 
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along the side of the light. Get your 
eye as close to the instrument as 
possible, but don't get your hand or 
hair caught in the fan. 

The pointer or index mark should 
line up with the mark and both 
should appear stationary. If they're 
not aligned, adjust timing by loosen- 
ing or removing the clamp that holds 
the distributor. Keep the specified 
timing mark under the pulsating 
flashes of the timing light as you 
rotate the distributor until the tim- 
ing mark and pointer or index mark 
are aligned. If they don't appear sta- 
tionary, you may have a bad distrib- 
utor. 

Distributor hold-down bolts of 
some newer cars are hard to reach 
without specially made wrenches. If 
you need a special wrench for your 
car, check your local auto parts store 
or the parts department of a dealer 
selling your make of car. 

If the distributor housing is stuck, 
wrap a strap wrench or oil-filter 
wrench around it and try turning. If 
it doesn't turn, let the engine cool 
and give the base of the distributor a 
shot from a dry chemical fire extin- 
guisher. Then try it. 

7. After you set timing, reposition 
and tighten the distributor-hoiding 
clamp. Then, recheck the adjust- 
ment to make sure it hasn't wa- 
vered. Finally, disconnect instru- 
ments and reattach the vacuum 
advance hose or electrical connec- 
tor. 

If timing marks for your engine 
are at the rear of the engine and are 
seen through a hole in the bellhous- 
ing, the hole may be fitted with a 
pull-out rubber or plastic cover to 
keep out dirt. Reinstall the cover 
after making the adjustment. 

Secondary advance mechanism 

When initial timing is adjusted to 
the correct specifications, but symp- 



toms of incorrect spark advance per- 
sist, the vacuum and centrifugal 
advance mechanisms should be 
checked for proper operation. 

Reconnecting the vacuum ad- 
vance hose with the engine running 
at 2,000 rpm, while watching the 
timing indicator with your light, will 
tell you if the vacuum advance is 
functional. But a more specific test 
is necessary to ensure that it's work- 
ing the way it should. Increasing 
engine speed while watching the 
indicator should cause the centrifu- 
gal weights to advance the timing. 
But again, this procedure doesn't 
tell you if this mechanism is working 
correctly. It just tells you it's work- 
ing. 

Reasonably accurate tests of cen- 
trifugal and vacuum advance func- 
tions are fairly easy to perform. But 
to perform this check with absolute 
precision, a distributor testing ma- 
chine is necessary. Either way, you 
need vacuum and centrifugal ad- 
vance specifications for your car. 
These aren't on the underhood infor- 
mation label, but they're included in 
most repair manuals, such as the 
Motor Auto Repair Manual. Because 
specifications may vary within a sin- 
gle model year, the various applica- 
tions are generally listed by distrib- 
utor number. As an example, here's 
the procedure for checking second- 
ary advance mechanisms on a 1978 
Ford Fairmont with distributor No. 
D7EE-CA. 

Centrifugal advance is checked 
with the vacuum line to the distrib- 
utor disconnected and plugged. 

Specifications indicate that cen- 
trifugal advance for this distributor 
should begin with 1° advance at 800 
rpm. At 1,500 rpm, total centrifugal 
advance should be 1° to 3'/.'° at 2,500 
rpm. This distributor should provide 
7'/2° centrifugal advance total. To 
check, accelerate the engine while 



watching the marks on the timing 
indicator with your light. Again, this 
is much easier to check with a mag- 
netic timing meter and tach combo, 
since some advance specs go beyond 
the range of the timing marks on the 
crank pulley or indicator scale. 

If the indicator scale on your 
engine doesn't extend to the range 
necessary for checking advance 
mechanisms, you can extend its 
range by measuring the width of a 5° 
increment of the scale and then 
painting additional pulley marks. 

A hand vacuum pump is necessary 
for accurate testing of vacuum ad- 
vance. Figures for vacuum advance 
are given as a certain amount of 
advance at a specific vacuum level. 

The specs for our Ford distributor 
call for 13y4° vacuum advance at 
IS'/j-in. vacuum. The vacuum ad- 
vance should begin operating at 2.3- 
in. vacuum. To check, adjust idle to a 
point below that figure where cen- 
trifugal advance begins, in this case, 
800 rpm. Then attach a hand vacu- 
um pump to the distributor's vacu- 
um diaphragm with the engine 
idling. 

Point your timing light at the 
scale and begin pumping up vacu- 
um. Note the point where timing 
starts to advance. Continue pump- 
ing until you reach the vacuum fig- 
ure where advance should be full. 
Compare the amount of advance 
indicated on the crank pulley to the 
specification. You don't have to split 
hairs to see if it's within half a 
degree. Just check if it's working 
approximately the way it should. 

Again, on most cars you'll have to 
extend the timing scale on the crank 
pulley if you're using a light, rather 
than a timing meter. Remember, if 
the increase in idle speed that 
results from the vacuum advance 
raises the idle above the figure 
where centrifugal advance starts, it 
will throw off your reading. 

Some mechanics disable the cen- 
trifugal advance by securing it in 
position with little strips of duct 
tape while they're checking vacuum 
advance. But this is only practical 
on distributors where the centrifu- 
gal advance weights are directly 
under the rotor. 

If the vacuum advance diaphragm 
is defective, replace it. 

If the centrifugal advance is not 
functioning, it could be the result of 
sticking due to rust or lack of lubri- 
cation. The centrifugal advance can 
also fail beause of weak springs or 
worn advance weights. Worn ad- 
vance weights may result in exces- 
sive centrifugal advance, while 
worn springs would result in the 
advance coming in at a lower rpm 
than specified. M 
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Self booster 

The brakes on my H, 000-mile Chev- 
rolet Monte Carlo have no power 
boost after the car sits idle for several 
hours. After driving a few blocks, the 
brakes begin working normally. The 
dealer installed a new vacuum boost- 
er and filter, but it hasn't solved the 
problem. Can you give him a hand? — 
Tom Self, RoAnoke, Va. 

Tell him to order a new vacuum- 
booster vacuum check valve (part 
No. 18003614) to replace the valve 
booster, which may have a flaw 
that's causing it to leak. The leak 
prevents power boost of the brakes 
until there's a sufficient buildup of 
vacuum in the booster to compen- 
sate for the loss. Also, make sure the 
rubber grommet that seals the joint 
between the check valve and vacu- 
um booster housing is firmly seated. 
If it isn't, vacuum will be lost, and 
there will be a subsequent loss of 
power boost. 

Pinning his hopes 

/ have to replace the kingpins of my 
1980 Ford F-150 pickup (SOO-cu.-in. 
engine) after only 26,000 miles of 
driving. I admit that I haven't lubri- 
cated the vehicle according to the 
maintenance guide. However, a 
front-end mechanic told me thatfre- 
'quent kingpin replacement is com- 
mon with Ford vans and pickups 
which receive lubrication on sched- 
ule. Is there a defect here? — Michael 
J. Sockoloskie, Coatesville, Pa. 

There have been instances of pre- 
mature kingpin failure, but the 
truck engineers at Ford Parts and 
Service contend that problems are 
caused by lack of proper mainte- 
nance. To avoid trouble, owners of 
vans and trucks have to observe 
these instructions: 

1. Follow the scheduled mainte- 
nance interval for your van or truck 
as given in the owner's manual. In 
your case, Mr. Sockoloski, lubrica- 
tion is called for once every 7,500 
miles unless the vehicle is used off 
the road undei" dusty conditions or is 
driven through water and/or mud. If 
the vehicle is an off-roader, grease 



kingpins every 1,000 miles. If it's 
driven through water and/or mud, 
lubricate the suspension that same 
day. 

2. Don't mix different kinds of 
grease. In production. Ford greases 
kingpins with a lithium-base grease. 
Lithium-base grease is not compati- 
ble with sodium-base grease. Wfien 
the two are mixed, they form a rock- 
hard substance that blocks grease 
from reaching the innards of the 
kingpins. 

Containers of grease aren't often 
marked "lithium" or "sodium" so 
there's no way of knowing wha>t 
you're using. To be on the safe sid^ 
buy grease from a Ford dealer. Car- 
tridges will carry the correct Ford 
specification number for lithium- 
base grease, which is ESA- 
M1C75B. 

3. Give kingpins sufficient grease. 
Many guys pump the grease gun 
just until they see grease oozing 
from a spot. That's not enough. 
Grease is supposed to exude from 

The joint is jumping 



several specific points to flush king- 
pins sufficiently. Locations of points 
are difficult to describe, but a sketch 
in service bulletin 8210 (5/24/82) 
shows them. If you can't get a Ford 
dealer to let you look at the sketch, 
my advice is to keep greasing king- 
pins until grease flows from several 
points. 

Those who own relatively new F- 
100 and F-150 Ford pickups may not 
have kingpins on their trucks. Some 
late 1981 and all 1982 models are 
equipped with ball joints, rather 
than kingpins. 

"E" for effort on an "A" 

Since the first day it hit the road, the 
S.8-liter V6 eivgine (automatic trans- 
mission) of my 1981 Pont iac LeMans 
when cold has hesitated, stalled and 
spit back through the carburetor on 
acceleration. The dealer has had the 
car 10 times and has consulted with 
the factory field representative. An- 
other dealer had the cflr nine days. 
No one has come up with a solution. 
Notv, they're telling me that I can't 
expect the engine to perform any bet- 
ter until it warms up. Please help. — 
Johp M. Suit, Annapolis, Md. 

I can't believe that everyone is 
overlooking technical service bulle- 
tin 81-T-8, but it seems that way 
based on the long, but partial, list of 
repairs and adjustments you provid- 
ed in your letter. Although the deal- 
ers have done many things, includ- 
ing replacing sensors of the Comput- 
er Command Control system, it 
doesn't appear that they've made 
the repairs called for by the service 
(Please turn to page 42) 
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In 1 973, GM began putting ball joints with wear indicators in some of its 
cars. Since then, GM's use of self-diagnosing ball joints has expanded to 
all models, and AMC, Chrysler and Ford have installed them on many 
models. It's important to remember that these ball joints must remain "load- 
ed " when you checl< them; that is, the car should be on a level surface and the 
wheels on the ground, not lifted. 

To check Chrysler, Ford and GM joints, it's important that you wipe the grease fitting or plug 
and wear indicator shoulder clean. Scrape a screwdriver or fingernail across the cover. If the 
surface is smooth, the indicator shoulder is flush or inside the cover. This indicates that the joint 
is worn and should be replaced. 

To check ball joints of the AMC Pacer, remove the plug from the lower ball joint and insert a 
stiff wire in the lubricating hole until it hits the ball stud. Scribe a mark on the wire where it aligns 
itself with the outer edge of the hole. Now, measure the wire from its end to the scribe mark. If the 
wire is V^s inch or more, replace the ball joint. 
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STP was born on the racetracks of America. 
STP-The Racer's Edge^ throughout the world. 
And from that discipline. . . where performance is 
all that counts. . . STP brings a complete line of 
Performance Products to your car Where J__i_ 
performance is ai. that counts, too. 

STP Performance Products. Designed to help 
you get the best out of your car for a long, long 
time. 

On the world's racetracks. On the world's 
roads. Wherever performance counts. 
STP is there. Satisfaction guaranteed. 



2. STP PROTECTOR/ BEAUTIFIER. 

STP Protector! Beautifier, with its exclusive 
"Sunscreen" formula, protects your car's 
vinyl, leather and rubber surf aces against 
fading, drying and cracking. It actually 
screens out the sun's harmful ultraviolet 
rays. STP Protector Beautifier. . . because 
the S TP shine means protection^ _^ 




STP GAS TREATMENT 

STP Gas Treatment tunes-up your gas.. . 
no matter what grade gasoline you're using. 
Used regularly it keeps water from building 
up in your tank, helps clear your entire fuel 
line and cleans dirty carburetors. . . for 
better performance and better mileage. 
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1m STP OIL TREATMENT. Even the best motor 
oils begin to lose their protective properties 
under the high engine heat of everyday driving. 

That's where STP Oil Treatment comes in. It 
gives your oil muscle. STP's special polymers flex 
with heat. . . strengthening the film between vital 
moving parts. Just where it's needed. 

Introducing STP "4." Specially formulated 
for today's 4-cylinder engines that work harder, 
rev higher and run hotter than larger engines. 

Whenever you change or add oil, get 
STP Oil Treatment. . . in original or new 
4-cylinder formulas. And give your oil muscle. 
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H-m AND OTHER PERFORMANCE PRODUCTS. 

The lineup goes on and on... Motor Oil, Air and 
Oil Filters, Carburetor Cleaner, Diesel Fuel Treatment, 
PCV Valves, Breather Elements, Foaming Engine 
Degreaser and more. All consumer-proven. All 
satisfaction guaranteed or your money back. If the 
brand name is STP you'll get proven performance. 



^^Depend on STP proven performance, ^j*) :^^: 

C 1982 STP Curporation. an ESMARK Company, For! Lauderdalt^. Honda 33310 ^^^^^ L-i 




CAR CLINIC 

(Continued from page 40) 

bulletin. The service bulletin is enti- 
tled "Cold Driveability and/or Cold 
Start Difficulties" and applies to all 
GM "A" series cars with the 3.8-liter 
engine. After attempting certain ad- 
justments, dealers are instructed to 
install a new choke and cam kit (part 
No. 17068034). 

If this fails to correct the problem, 
look for a vacuum leak in a system 
that is active only when the engine 
is cold. 

Another possibility would be an 
inoperative cold-start spark ad- 
vance system. Mechanics who are 
experienced in troubleshooting cold 
start problems generally try to keep 
such problem vehicles overnight. In 
the morning, they make a visual 
check of the system as the car 
warms. 

Knock, knock. Who's there? 

Am I being taken for a dummy by my 
Ford dealer? He's telling me that a 
rumbling knock as I drive my 1981 
Granada over sharp bumps, such as 
railroad tracks, in cold weather is 
normal. He says that Ford calls this 
a "strut knock," and it's to be expect- 
ed with MacPherson struts. What do 



you say? — Rick Seibert, Sawyer 
AFB, Mich. 

The Ford and Mercury dealers 
weren't aware that the front rubber 
isolator mounts originally installed 
on Granadas and Cougars with Mac- 
Pherson struts are made of synthet- 
ic material that becomes inflexible 
in cold weather. That sets up a situ- 
ation causing struts to knock. Ford 
just issued a new natural rubber 
mount. Uppers and lowers for the 
front struts are contained in a kit 
(part No. E2DZ18198A); it became 
available in June. 



Hot and stuffy 



Some like It hot 

Your articles on solving cold-weather 
problems with the GM 5.7-liter diesel 
engiine ("Saturday Mechanic, pagre 37, 
Jan. '82 and page 35, Feb. '82) prompt 
me to write. One of them mentions 
that GM has available as an option a 
fuel-line heater kit that helps lower 
the cloud point of diesel fuel in cold 
weather. Can I use this on my Volks- 
wagen diesel? — Clarence D. Wil- 
loughby, Rockford, III. 

For my "uninitiated-in-diesel-ter- 
minology" readers, the cloud point is 
the temperature at which the waxy 



CAR CARE 




If your van or pickup 
truck is equipped with 
dual fuel tanks, do 
not — I repeat, do 
not — run one tank dry be- 
fore switching over to the oth- 
er. Doing so will create a super- 
lean fuel condition that can send 
temperatures in the catalytic converter 
soaring to a point where the catalytic sub- 
strate melts. You'll find out about it when the 
high-exhaust back pressure that s created as the 
melted substrate blocks exhaust gases creates an engine driveability problem, such as missing. 
If that s not bad enough, the converter is very expensive to replace. Allowing a passenger car or 
light truck with a single fuel tank to run out of gas can cause the same trouble. 



MELTED'COr 
CREATES HIGH 
BACK PRESSURE 




When you buy 
any Brunswick 
bowling ball, get a 
sup 



^ade of durable 
blue nylon, this bag is 
as versatile as it is 
stylish. 

And there 
are lots of great I 
Brunswick 
balls to choose 
from. There's our 





legendary LT-48, our incredible 
Edge, the colorful Crown Jewels, 
and many others. 

So buy a Brunswick ball at a par- 
ticipating dealer and get a great 
sports bag free. 

BHglSWKK. 

KING BOWLING 
BETnR. 

OFFER EXRRES CXJTOBER 31 ,1982. WHILE SUPPLIES LAST. 
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With Elmer's Carpenter's Wood Glue, 
building likftii pro can be child's play. 




Grabs instantly 



Aligns easily 




Even do-it-yourselfers can do it 
like pros with Elmer's" Carpenter's 
Wood Glue, 

Specially made to penetrate 
both hard and soft woods, it 
grabs instantly, yet you can 
still reali g n the j oint before 

it sets. After drying, it forms a bond that's even stronger than 
the wood itself. 

Elmer s Carpenter's Wood Glue is also paint- 
able, resistant to gumming when sanding. 
. And its solvent-free, non-toxic* formula quickly I 
' washes off with water. 

To help make mending and mak- 
ing things like a pro... child's play. 

For plans for making V^, 
hese beautiful wooden i 
toys— the antique car, and 9 

biplane shown and a 
paddle-driven steamboat 
send $3 to Elmer's, P.O. Box 
2383, Van Nuys, CA 91409. 




Elmer's. When 
resulb count. 




C Borden Inc 1982 



'□s delined by Federal Hazardous Substances Acl 



constituent present in diesel fuel 
congeals and forms particles. For 
No. 2 diesel fuel, which is the most 
common sold for use in motor vehi- 
cles, the cloud point occurs at 
approximately 20° F. As tempera- 
ture falls below this, wax particles 
get larger and are trapped by the 
fuel filter, which can clog. A clogged 
fuel filter cuts off the flow of fuel, to 
the engine. The job of a fuel-line 
heater is to melt wax before it 
reaches the fuel filter. 

Now, back to the question of 
whether there's a fuel-line heater 
for VW diesels. Yes, there is! In fact, 
there are two kinds you can get. One 
uses heated coolant. It's the warmth 
from coolant to the fuel as the fuel 
circulates through the element of 
the fuel-line heater. With the fuel- 
inlet temperature at 0° F., this heat- 
er provides sufficient warmth to 
heat fuel to about 60° F. This heater 
will fit all domestic- and foreign- 
made diesel cars and trucks. 

The one drawback to a coolant 
heater is that coolant must be heat- 
ed before the heater is effective. On 
a really cold day, it's debatable 
whether the cloud point of fuel is 
reached before coolant gets warm 
enough to stop wax clogging. Let- 
ting the engine idle for two minutes 



before starting often helps. At idle, 
the fuel-flow rate is minimum, re- 
ducing the chance that wax parti- 
cles will plug the fuel filter before 
warm coolant melts them. For more 
information, write directly to the 
Sales Dept., Phillips Temro Inc., 
9700 West 74th St., Eden Prairie, 
Minn. 55344. 

The other type of fuel-line heater 
is an electrically operated coil that 
automatically turns on and gets hot 
as soon as you turn on the start key. 
When the ambient temperature 
drops below 30° F., its effect is prac- 
tically instantaneous. 

The electric fuel-line heater heats 
fuel to a temperature that's 20° F. 
above the fuel inlet temperature. 
Therefore, it's effective down to a 
fuel inlet temperature of about mi- 
nus 10° F. Below that, waxing will 
begin in spite of the heater. For 
more details about the electric fuel- 
line heater, contact the Sales Dept., 
Diesel Systems Group, Stanadyne 
Inc., Hartford, Conn. 06102. 



GOT A PROBLEM WITH YOUR CAR? 

Just ask Mort about it. Send your question to the Car 
Clinic. Popular Mechanics. 224 West 57th St. New 
York. N Y. 10019 While letters cannot be answered 
individually, problems that are of general interest will 
be published in the column. 



SERVICE TIPS 

■ Early production model 1982 Omegas 
equipped with 2.8-liter V6 engines may foul 
sparkplugs if used often for short trips. (The 
same holds true for other '82 GM cars with this 
engine.) Fouled -plugs may prevent starting or 
cause rough idling and stalling. You should be 
using AC R43CTS (engine VIN X) or AC 
R42CTS (engine VIN Z) plugs. Also, the vacu- 
um breaks, valve rod and choke unloader 
should be reset to specs not in the service 
manual. Complete instructions are on page 53 
of the April 1 982 Oldsmobile Service Guide. 

■ You can get rid of a torsional vibration in 
your 1982 New Yorker, Diplomat, Gran Fury, 
Cordoba or Mirada equipped with 318-cu.-in. 
engine and 2.26 rear axle. The vibration — a 
continuous, drumming or droning sound from 
the drive train — occurs around 40 mph. Ser- 
vice bulletin 21 -08-82 recommends installation 
of a new torque converter lockup spring (Part 
4202672) In the transmission valve body. 

■ If you're seeking the cause of an engine 
performance problem in a Ford Escort or Mer- 
cury Lynx, and notice an oil track inside the 
distributor cap, look elsewhere. This oil track is 
normal and doesn't affect engine operation. 

■ I've received letters about brake pulsation 
in 1 980 and 1 98 1 Chevy Chevettes after brake 
jobs are done. That's because brake jobs are 
being performed according to instructions in 
the shop manual, which is okay. However, 
Chevy has added other procedures (see ser- 
vice bulletin 81-T-60) to be followed that elim- 
inate the pulsation. Rf 
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NEMNOM 

for home and shop 



A The Nautilus Whole House Ventilator, designed so you 
can install it yourself without cutting ceiling joists, pulls 
cooler outside air into the house through downstairs win- 
dows and expels superheated attic air. Claimed to con- 
sume only 20 percent as much power as central air condi- 
tioning, the 24-in.-dia. fan lists for $239.90, plus $67.90 for 
ceiling shutters; the 30-incher is $259.90, plus $89.90. 
Made by Nautilus Industries, Box 159, Hartford, Wis. 
53027, it's available through home centers. 

B Aerosol paint remover softens and bubbles paints, 
enamels, polyurethanes and assorted finishes, so they can 
be scraped or scrubbed away. Spray can application 
makes it easy to apply in hard-to-reach areas. Called 
Formby's Paint Remover, from Formby's Inc., Box 667, Ol- 
ive Branch, Miss. 38654, it comes in 15-oz. spray cans for 
about $6 at hardware and paint stores and home centers. 

C A two-speed, portable, metal-cutting band saw slices through solid steel bars 
up to 3y32-in. dia. and rectangular stock, measuring up to 3Vax4Ve in. besides 
cutting pipe and conduit. Model 1010's Hi-Lo 110-volt a.c./d.c. motor draws 4 
and 7.5 amps. t6 maintain cutting blade speeds of 200 and 250 feet per minute. 
Planetary gears on ball-bearing shafts drive the blade, while tension controls 
ease blade changing. The 1010 is made by Skil Corp., 4801 Peterson Ave., 
Chicago, III. 60646. Its suggested list price is $339 from lumberyards, building 
supply houses and jobbers supplying building contractors. 

D The Classic Home Alarm System for houses or apartments is activated by a 
code number the homeowner can change himself. Its security panel has a but- 
ton for POLICE which alerts a central station to call police immediately; fire to 
turn in an alarm; no delay to put normally delayed signals from protected points 
on instant alarm; and on watch to sound a low warning tone if someone enters 
or leaves through a protected point while the system is partially activated. The 
maker, Honeywell Inc., Honeywell Plaza, Minneapolis, Minn. 55408, installs sys- 
tems starting at $1 ,390 and monitors them for $20 per month. m 




POWER ARMbD 
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CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Bike in sheep's clothing 

Many motorists have discovered the 
comfort of quality sheepskin seat 
covers. Now the same posterior pam- 
pering also can be enjoyed by bike 
buffs. 

Luftmeister's sheepskin motorcy- 
cle seat covers come in two sections, 
for rider and passenger. The covers 




Genuine sheepskin motorcycle seat covers 
really reduce fatigue on extended trips. 



are made of 100-percent natural 
sheepskin, have elastic straps for a 
universal fit and Velcro tabs to keep 
them in place. We found that the cov- 
ers reduce fatigue on long trips. 
They come in brown-beige, white or 
silver and cost $59.95 at your local 
BMW motorcycle dealer or from 
Luftmeister Inc., 135 East Stanley 
St., Compton, Calif. 90220. 

— Joel Breault 

Roll-up tool pouch 

Here's a handy way to carry a basic 
set of tools in a motorcycle saddle- 
bag or in the corner of your car 
trunk. It's a roll-up tool pouch that 
opens up to 17 x 19 inches. The 
pouch has one large pocket for an 
owner's manual or shop rag, eight 
narrow pockets to hold open-end 
wrenches or pliers, and four shallow 
pockets for a spare sparkplug and 




Roll-up tool pouch is a handy, space-sav- 
ing way to carry along a basic tool set. 



the like. We found the tough vinyl 
pouch offered good tool protection 
and the two webbed straps with 
plastic cinch buckles kept the pouch 



securely rolled up. The Tool Pack is 
$17.50 (without tools) from Rev- 
Pack, Box 175, New Cuyama, Calif. 
93254.— r.A. 

Strut compressors 

One thing that makes us nervous 
about changing a MacPherson strut 
is the chance that the spring com- 
pressor will slip off the strut. The 
compressed spring, suddenly re- 
leased, can cause serious injury. 

We found two spring compres- 
sors — one for GM X-car struts, the 
other for all other models — that 
solve this problem. The X-car strut 
compressor uses a top plate with 




No-slip MacPherson strut compressors are 
made for X-cars (left) and others (right). 

three rods to secure the tool. The 
general-purpose model uses safety 
hooks held by wingnuts. We tried 
both models and found no danger of 
the tool slipping off the struts. 

Both compressors share the same 
compressing fingers. They are of- 
fered together with only three fin- 
gers, for $124, or separately, at $100 
for the X-car tool and $47 for the 
general-purpose unit. Available at 
auto parts outlets, the strut com- 
pressors are made by S&G Tool-Aid 
Corp., 43 East Alpine St., Newark, 
N.J. 07114.— r.A. 

Fog fighter 

If you're bothered by car windows 
that fog up, check out Cadie Prod- 
ucts' No Fog Mitt. 

The slip-on foam and cloth mitt, 
about the size of a potholder, is 
treated with an antifog compound. 
Wet a corner of the mitt with water 




No Fog Mitt protects your windshield and 
windows against fogging for a month. 



and wipe it around the inside of the 
windows. The sudsing action leaves 
a clear coating that we found lasted 
almost a month. We got six wind- 
shield treatments from the mitt. 

You can find the No Fog Mitt ($1) 
at variety stores. Cadie Products 
Corp. is at 100 6th Ave., Paterson, 
N.J. 07524— Joel Breault 

Big charge 

Several battery manufacturers are 
having a "horsepower" race to see 
who can come up with the most pow- 
erful automotive battery. Right 
now, Prestolite's new Firepower 
FP800 is the champ. It has a cold- 
cranking rating of 800 amps, at 0° F., 
and a reserve of 150 minutes. 

We tested the FP800 in three vehi- 
cles: a 5.7-liter Olds where it re- 
placed both original equipment bat- 
teries, a hard-starting Chevy diesel 
pickup and a Camaro with a high 
resistance in the starter circuit. The 
FP800 provided fast starts every 




Prestollte FP800 battery features a cold- 
crank rating of 800 amps, at 0° F. 



time, even when the temperature 
dropped to 20°F. 

At a list price of $ 1 73.95, the FP800 
is a bit steep, but it will give you 
more power than you can get any- 
where else. From Prestolite Battery 
Div., 511 Hamilton St., Toledo, Ohio 
43694.— Joel Breault 
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IT TOOK YOUR BUMPS. 
PROTECTED YOU FROM THE ELEMENTS. 
AND GOT YOU OUT OF A FEW JAMS. 

NOW IT'S TIME TO SETTLE UP. 

Your car took care of you. Now's the time to 
take care of it— during NAPA Fall Car Care 
Days. You'll find what you need for your do- 
mestic or import car at NAPA auto parts stores 
and participating garages and stations. Look 
for the NAPA Fall Car Care Days poster. And 
C reward a clutch performer. 

■ \^ I Check your Yellow Pages 



APPUANCE CUNK 

QUESTIONS /MMS^RED 



Converting convection oven 

/ have a Tappan Convectionaire self- 
cleaning range, Model 30-38^7-23, se- 
rial No. 04065. My problem is with 
my oven. Cookies, cakes and light 
breads bake fine, but richer and 
heavier products don't bake through 
and brown much too fast. The recipe 
book says to cover the items with alu- 
minum foil. The foil sticks to pump- 
kin pies and makes them look awful. 
Jenn-Air has a forced-air oven which 
also operates as a conventioyial unit 
with a flick of a switch. I've owned my 
range ahnost three years and wonder 
if it's possible to convert it perma- 
nently to a conventional oven. — Con- 
cerned, Haubstadt, Ind. 

I contacted Tappan Co. in Mans- 
field, Ohio. They tell me your model 
range cannot be converted to a con- 
ventional oven. You have a straight 
convection range. The problem you 
are having with the richer and 
heavier baking products may be 
with the placement of the pans on 
the racks. This type of oven requires 
different cooking methods. The oven 
cooks and broils by moving hot air 
which comes down from the top of 
the oven. The upper rack positions 
would be for broiling; the lower rack 
positions would be for normal bak- 
ing. 

When you bake a pumpkin pie, or 
any from-scratch pie, build up the 
pie crust V-z in. above the pie pan and 
make a fluted edge. Then make a 
dome or tent with the foil before 
placing it over the pie. This should 
prevent your sticking problem. The 
only time the use of aluminum foil is 
recommended is for baking pie and 
pizza. These foods are baked at a 
high rack position to get them brown 
on the bottom, but they must be 
shielded to prevent them from burn- 
ing. Tappan also recommends the 
use of aluminum bakeware in the 
oven. They will be sending you a 
new, revised cookbook for your mod- 
el range. 

Plugged evaporator drain 

/ have a 1968 side-by-side Sears Cold- 
spot refrigerator/freezer. Model 106- 
6679361. After owning this refrigera- 
tor for about six years, the evapora- 
tor bottom drain has become plugged. 
This, in turn, causes the ice to build 
up at the back of the cabinet and stop 
the impeller on the unit's circulating 
fan. 

This problem has been repaired. 
However, about every two years the 



SERVICE TIP 




If your refrigerator has a fan-cooled con- 
denser located in the bottom front of the 
unit, this simple maintenance procedure 
will help the appliance run at peak efficien- 
cy. Unplug your refrigerator. Then remove 
the metal plate along the bottom front to 
expose the condenser, so it can be cleaned 
with a vacuum cleaner. You should repeat 
this procedure every three months. 



ice builds up again and the fan has to 
be removed. The drain in the evapo- 
rator cabinet is abvays clean, and I 
am unable to ascertain why this 
buildup occ^trs. I would appreciate 
any help. — Emanuel Piotrowicz, To- 
ledo, Ohio 

The defrost drain tube is the first 
thing to check. The original drain 
tube was shaped in the form of the 
letter W. 

The tube came right off the bottom 
of the refrigerator and went down to 
the drain pan. The drain tube had to 
be modified on your model refrigera- 
tor to correct a problem of ice build- 
up in the drain. If your drain tubing 
is in the shape of the letter W, you 
will have to remove the tube and 
cut it so a stub about 1 in. long 
remains. 

Before reinstalling the short stub 
in the drain hole, check the drain 
grommet to make sure it is free of 
any restriction. This should correct 
your problem. 

If the drain tube has already been 
modified, another area to check is 
the defrost bimetal. If the bimetal is 
not reaching the desired tempera- 



H you have a question about any appliance, send it. 
along with the model and senal numbers, to Appli- 
ance Clinic. Popular Mechanics. 224 West 57th St 
New York. N.Y 10019 Sorry, but letters cannot be 
answered Individually. Problems of wide interest will 
be discussed in this column. 



ture, this could also cause the prob- 
lem you are having. 

■Mysterious washer 

We own a Maytag washer, serial No. 
318198FQ. We are having problems 
with the spin cycle. The washer goes 
through one load of ivash fine. How- 
ever, the washer stops on the second 
and third loads, when it reaches the 
spin cycle ( the point where the motor 
switches to reverse). The motor hums 
and the overload protector on the 
motor trips. 

We called a Maytag serviceman 
who replaced the timer. The machine 
worked fine for tivo months, then the 
problem started again. After we re- 
placed a switch (for regular and gen- 
tle washes) and checked every con- 
nection, the washer still wasn't work- 
ing. 

I called in an electrician to check 
the machine. He checked it out under 
actual operation. It stopped again on 
the spin cycle. He said he could smell 
acrid smoke and replaced the motor. 
The washer was fine for two months. 
Now, the same problem is back again. 
I am at my wits' end. Do you have any 
ideas? — Werner A. Schiedt, Morris- 
ville. Pa. 

Sounds to me as if you have a low- 
voltage problem. When your ma- 
chine goes into spin, it is at the point 
where it uses the maximum voltage. 
If the voltage is low at that point, it 
will trip the overload so you don't 
burn out the motor; you might get a 
little odor from it. 

My suggestion would be to put a 
capacitor in the motor line. Use Part 
2-6103 which contains a 216 to 259- 
mfd. capacitor and a wire (available 
from Maytag for approximately 
$7.35, plus tax and shipping). Re- 
move the red No. 22 wire from the 
timer and plug it into the capacitor. 
Then run the wire from the capaci- 
tor back to terminal No. 22 at the 
timer. This should cure your prob- 
lem, m 
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We Back Our R.V. Service 

Coast to Coast 

"If we serve you in Seattle, we'll back you in Paducah" 




• BNOINE « DRIVE TRAIN 
• BRAKES • ELECTRICAL 

• OENBRATOR • A/C, HEATING 
• RBFRIQERATOR • PLUMBINO 
•ROOF COATING 'AWNINGS 
• CHEMICALS A SUPPLIES 



• HITCHES • LOAD EQUALIZERS 
SWAY CONTROLS • SUSPENSION AIDS 
• BRAKE CONTROLS • LIGHTING AIDS 
^TR0l!jlSMISSION COOLERS • LP GAS 



Now there's somebody who backs their R.V. service 
throughout the U.S. and Canada. No matter where you 
travel, there's a U-HAUL* REC VEE WORLDS" and 
U-HAUL HITCH WORLD^" nearby to stand behind its 
parts and service work, coast to coast. U-HAUL has over 
1,000 Moving Center locations open seven days a week. 

ON-SITE OR IN-SHOP SERVICE 
We'll do the job at your place or ours with factory autho- 
rized service, partsA supplies. 

24-HOUR ROAD SERVICE If you break down 
while traveling, call 1-800-528-0355 (toll-free). 

PARTS, SUPPLIES & ACCESSORIES 
Chemicals, directories, maps, hoses, appliances, toilets, 
pumps, lighting, awnings, TV 
antennas, tire carriers and more! 



COMPLETE TOWING SYSTEMS 

U-HAUL HITCH WORLD has everything you need for 
your tow vehicle and trailer With over 35 years experience, 
nobody knows more about trailer towing than U-HAUL. 

Hitches for domestic and foreign cars, trucks and 
motor homes. All from top-brand names such as REESE, 
DRAW-TITE and VALLEY. Also custom fabrication for 
unique vehicles and towing needs. 

COMPLETE LINE OF 
TOWING ACCESSORIES 
Brake and sway controls, electrical connectors, trans- 
mission coolers, ball mounts, suspension aids, tow bars, 
mirrors and more! 




MOVING & STORAGE 



IN THE WH 



llTE PiyCES UlilDER UVHAUL MOVING CENTERS 

tJe re hiring/experiencedjR V technicians Cal Don\joel. 



/Join the winning team 



1-800 -528-0463.\ 



PMVfORKBENCH 

PM EXAMINES PRO[XJaS mO SERvlCES 



Glass cutter magic 

Cutting glass is relatively easy if 
you hold the tool perfectly perpen- 
dicular, while pressing straight 
down — easier said than done. The 
hard part is gripping the slender 
shaft of the conventional glass cut- 
ter tightly enough to apply the 
straight downward pressure re- 
quired while holding it like a pen- 
cil. 

Now you can cut glass like a pro on 
your first attempt with the newly 
patented Magewick glass cutter. It 
has a circle in the handle so your 
index finger becomes part of the 
same axis as the cutter. This allows 
effortless downward pressure and 
makes it easy to keep the cutter per- 
pendicular. 




Ring in handle of 
Magewick giass cut- 
ter maltes It easy to 
hoid perpendicular 
while pressing down 
to score glass. 



The Magewick Comfort Grip glass 
cutter comes with steel or carbide 
wheels from Pro Glass Cutter Co. 
Inc., 13910 Creekside Dr., Matthews, 
N.C. 28105. Cost with carbide wheel 
is $9.50, steel wheel $4.50, post- 
paid.— //.W. 

Flood Insurance 

Pipe sizes can be hard to measure 
correctly if you don't work with 
plumbing all the time. The penalty 
for guessing wrong is time lost and 
the expense of getting the wrong fit- 
tings at the very least, or a flooded 
basement at the worst. 

A new plastic gauge takes the eye- 
ball out of pipe sizing by giving you a 
quick, easy way to measure the 
inside or outside diameters of copper 



or aluminum tubing or the inside 
diameter of galvanized or black iron 
pipe. Pipe Gauge costs $1 and will be 
available through home centers and 




Fitting the plastic 
gauge to the pipe's 
outside gives in- 
stant o.d. reading; 
plug gauges l.d. 

hardware stores. You can order it by 
mail for $1.34, postpaid, from Florida 
Specialty, Box 11682, St. Peters- 
burg, Fla. 33733. 

— Rosario Capotosto 

Handy tap and drill set 

This 10-piece, heavy-duty tap and 
drill set comes in a handy vinyl 
pouch for easy, safe storage on a 
pegboard. 

Shown here is the NC set which 
includes y4-20, Vie-lS, Ys-ie, yi6-14 and 
Va-lS carbon taps and matching 
high-speed steel drills. NF taps are 
also available in the same sizes. 
Industrial quality sets come in the 
same sizes and feature precision- 
rolled, high-speed steel taps with 




Matched tap and drill sets for the home 
handyman store neatly In plastic pouches. 

high-speed steel drills. Available at 
hardware stores and home centers, 
prices range from $29 to $49. From 
Henry L. Hanson Inc., 220 Brooks 
St., Worcester, Mass. 01606. 

— Angus Laidlaw 



Three-way screwdriver 

Three-sided, angle-tip screwdrivers 
work from directly above or from an 
angle for increased leverage. Angle 
driving increases torque, reduces 
effort and makes it easier to reach 
into corners. 

Three-tool ScrewTriver kits in 'A-, 
Vitt; and %-in. sizes are available 
from hardware stores or by mail 
from Rodan Tools Inc., 17200 Libby 




Angled blades allow 
you to adjust the 
handle, increasing 
torque needed to 
turn tight screws. 

Rd., Maple Heights, Ohio 44137 for 
$12.95 plus $1.50 for handling. 

— Rosario Capotosto 

Rockwell bench saw recall 

Defective switches on some Rock- 
well Model 8 motorized bench saws 
have caused unexpected restarts by 
bumping the saw. Five laceration 
injuries have been reported. 

Model 8 saws with serial numbers 
from LL-100 through P-110 or from 
80 A 00000 through 81 C 02615 made 
before December 1980 are affected. 

Saws can be taken to Rockwell 
Service Centers for free switch re- 
placements, or owners can request 
free Switch Retrofit Kits with instal- 
lation instructions by sending the 
serial number of the saw to: Custom- 
er Service Dept., Rockwell Interna- 
tional Power Tool Div., 400 North 
Lexington Ave., Pittsburgh, Pa. 
15208. m 



If you've come across a new product with 
some special features, let us know about it. 
Write to PM Workbench!. Popular Mechan- 
ics, 224 West 57th St.. New York, N.Y. 10019. 
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A Formby's guide to the 
buried treasure in your house. 

— Homer Formby 3rd generation restorer and refinisher • 




Buried under this finish. 



I can show you the bargains in your basement and the antiques in your attic 
A treasure trove of castaway furniture that can be restored to its former glory. 
Simply. Quickly. Rewardingly. 

How? With Formby's® Furniture Refinisher. My Furniture Refinisher is, in all 
modesty, a breakthrough. Because it works totally unlike the conventional products 
generally available. 

You see, I've taken the stripping and sanding out of refinishing. Stripping is 
drudgery for you — and damaging to your furniture. Because it uses powerful chemi- 
cals that raise the grain and destroy the patina of fine old wood. 

Formby's Furniture Refinisher doesn't strip — it restores. You're reaching back in 
time by dissolving the old varnish, lacquer and shellac that has buried your treasure. 
After you refinish, protect your piece. My Tung Oil Finish lets you hand-rub a rich 
finish that brings out the grain of the wood. And because my Tung Oil Finish is rubbed 
in — while ordinary varnish coats the surface — you're sealing your furniture as well. 
Who doesn't have a long-forgotten chair or mirror or desk that's doing nothing 



but gathering dust? 

With Formby's Furniture Refinishei; 
it can be gathering compliments. 

For a copy of Formby's Furniture Fact 
Book, write to Homer Formby, P.O. Box 
647, Olive Branch, Mississippi, 38654. No one knows wood as good. 

Formby's products are available at better paint, hardware, 
department stores and home centers . 

Formby's is a registered trademark of Forml)y's Inc. O 1982 Fonnbjr's Inc. 




30 Ways To 
Help You Qualify 
For A Job That Pays More Money! 

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 
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Send for free facts and color brochure to find out what career training in the field 
of your choice might do for you — no obligation to buy anything now or ever. Now 

at home in your spare time, you can train for a money-making career. . . even get a college degree 
if you want ... to help you get a better job. Find out everything you need to know about any one 
of these 30 career programs — with no obligation to buy anything, now or ever, and no sales- 
man will call. Just check the one program that interests you most. You will receive free facts, 
color brochure and information on employment opportunities in the field you choose. Mail 
coupon today and see how easy it is to train at home for a great new career or advancement 
on your present job. 



Open Book Exams... Adult Training 

Your diploma or college degree is given to you for 
what you learn — not what you memorize. We send 
lessons and training material to your home. You 
decide when you are ready to take each "Open 
Book" exam. Then mail it to your instructor. 
Graded papers are returned to you with comments 
when needed to tell you how to correct your wrong 
answers. "Open Book" exams have proven so suc- 
cessful for adults, they are now used in many 
colleges. Our graduates tell us they like our method 
of independent study because it's so convenient and 
easy to do. You choose your own study hours in the 
privacy of your own home. You move ahead one 
step at a time, as fast or as slow as you want. And 
every Diploma or GiUege Degree is fully accredited . 

An Ideal Way to Learn 

You waste no time travelling to and from class. 
And you never have to miss a paycheck. Skilled 
instructors are ready to help you at any time. 

You get the same high-quality training that ICS 
has been known for since 1891 ... the same kind of 
training program that's offered by giant companies 
to their employees. . .corporations like Union 
Carbide, International Paper, 3M, Bethlehem 
Steel, United States Steel, etc. And note that if 



you wish, ICS will keep your employer informed 
of your progress if you fed K can help you toward 
a better job, or an increase in salary. 

No one can promise success but if you want more 
security, more day-to-day satisfaction and more of 
a fiiture, send for free facts and the color bro- 
chure of your choice. There Is no obligation and no 
salesman will call. 

Could a Career Diploma Help You 
Earn $25,000 to $100,000 More 
in Your Lifetime? 

Compare your present salary with the amount of 
money you could be making in any one of the careers 
listed below. Electricians average $1 1.23 an hour, 
auto mechanics over $8.00 an hour. And it's not 
only the money, but tiie fun of working in a job 
you like. 

Could a College Degree Be Worth 
Thousands of Dollars to You? 

A two-year deyee that gives you an Associate in 
Specialized Business or in SpeciaUzed Technology 
could make a giant difference in your lifetime 
earnings compared to the average earnings of a high 
school graduate. Check the degree or career 
course you are most interested in and mail the 
postage-paid reply card today! 
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Improving acoustics 

We would like to improve the acous- 
tics in our .13x20-ft. piano room. 
Since the house is rented, we don't 
want to spend money on solutions 
that we can't take with us. — Richard 
Morris (no address) 

You are delving into a science that 
requires years of schooling and ex- 
perience. I checked with one of the 
largest acoustical consultants in the 
country, Bolt Beranek and Newman 
Inc., Cambridge, Mass. Larry Phil- 
brick passed along some basic guide- 
lines that depend on whether you 
want a good "practice" room or a 
good "recital" or "performance" 
room. If the goal is practice, you 
should introduce absorptive panels. 
These are usually floor-to-ceiling 
panels of 1- to 2-in. -thick fiberglass 
sound insulation, made by Owens- 
Corning. They should be staggered 
on opposite sides of the room. Since 
you're renting, you could hang these 
panels on the wall like pictures, or 
you could use heavy-duty, floor-to- 
ceiling drapes. 

If you desire recital-quality acous- 
tics, you'll want as little absorption 
as possible. To accomplish this, you 
should create random hard panels 
for diffusion; no two hard surfaces 
should be parallel. Hard-surface 
pyramids make good diffusers; these 
may even be hung from the ceiling. 
For recital, it's also more important 
to create the diffusion close to the 
piano. One architectural reference, 
available in many libraries, is Time- 
Saver Standards, A Handbook Of 
Architectural Design, by John Cal- 
lander. It has a section devoted to 
acoustics. An interesting sidelight: 
Most of the books cited as references 
in Callender's work are authored by 
the principals of Bolt Beranek. 

Corrosion problem 

What can I do about the corrosion at 
the junction of the copper pipe of my 
water system and the galvanized iron 
pipe of my water heater? Would a 
plastic collar or some kind of ground- 
ing work? — William L. Schulz Jr., 
Baytown, Tex. 

Even though I answered a ques- 
tion recently about pipe corrosion 
(see "Pipe Corrosion," Homeowners' 
Clinic, page 56, May '82), the query 
comes up so often that I'll field this 
one, too. At right are photos of a 
dielectric union (connection of dis- 
similar metal piping using dielectric 
connectors). On a dielectric connec- 



tor, a fiber or plastic sleeve (B in the 
photo) keeps the brass fitting from 
touching the galvanized collar or 
nut. A rubber washer (D) assures 
separation of metal at the end. 

Brass, an alloy of copper and zinc, 
suffers no adverse reaction when it's 
soldered to copper. The brass fitting 
should be soldered to the tubing 



A 




Plastic separator B keeps brass fitting C 
from touching galvanized nut A (above). 
Washer D (above, not visible below) sepa- 
rates C from galvanized nut E. Connectors 
are joined to galvanized pipe (below). Cop- 
per pipe is soldered to C first. 




before you assemble the union. This 
assures that there will be no damage 
to the plastic separator or the wash- 
er from the heat of the torch. Make 
sure you slip the nut and plastic over 
the tubing before you solder the 
brass fitting onto the tubing. The -Vi- 
in. dielectric union shown costs 
about $5. 

Cold-air intake 

Cold air comes into my house 
through gaps where my aluminum 
siding meets the foundation. What 
would you recommend? — Nick Gal- 
amis, Milwaukee 



Do you have a home maintenance or repair problem? 
Send it to Homeowners' Clinic, Popular Mechanics, 
224 West 57th St.. New York. N.Y. 10019. Letters 
cannot be answered individually, but problems of 
wide interest will be discussed in this column. For 
more home repair and maintenance help, get PM's 
Home Care Guide, $4.95pos0aid. Send orders(s) to 
PM, Box 1014, Radio City Station, New York, N Y. 
10101 



Nick, most of the so-called add-on 
sidings, whether aluminum, vinyl or 
other, start at the foundation line, 
where they're hooked to what is 
called a starter strip. This strip is 
fastened to the old siding, sheathing 
or other previous surface so the bot- 
tom course of siding is "locked-in" to 
the structure. The top of the siding 
is fastened according to the manu- 
facturer's directions. 

Your starter strip may have come 
loose, or the siding may have been 
yanked loose from the starter strip. 
You can check this by pushing in 
gently on the siding. If it gives when 
you apply pressure, your best bet is 
to surface-nail the siding in these 
problem areas. This will prevent the 
siding from bowing out when you 
apply caulking or stuff insulation 
into the gap. 

Carefully prebore the siding, and 
tap in aluminum nails while apply- 
ing pressure to the siding with your 
other hand. After the siding is nailed 
in place, caulk the nailheads. Then 
apply a good grade of caulking in the 
joint between the bottom of the sid- 
ing and the foundation wall. You 
may need to fill large gaps with 
fiberglass insulation. 

I Stand corrected 

In "Warming A Cold Floor" (Home- 
owners' Clinic, page 32, Apr. '82), I 
mentioned that Styrofoam, if inad- 
vertently burned, might produce 
toxic fumes. Dow Chemical U.S.A. 
states that the fumes from its prod- 
uct are no more "toxic" than those 
emitted from burning wood, carpet- 
ing, draperies or furniture. The 
flammability of polystyrene, not its 
toxic gas emission while burning, is 
the reason Dow requires you to 
apply a fire retard ant skin over its 
product. Although Dow recom- 
mends a 15-minute fire barrier, I 
suggest you check with your local 
building department to make cer- 
tain that the skin you choose meets 
the local code. Wi 



BYJOHN i 
GAYNOR 
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How To Squeeze 50 Miles 
Per Gallon From A Volkswagen 

A special engine rebuild can turn your tired, 
old Beetle into a lively daddy-longlegs. 



by Michael Lamm west coast editor 

Hawaiian Jon Karcey has developed an 
engine rebuilding process that 
squeezes 50 mpg from the air-cooled 
Volkswagen engine. It's a system that 
not only works, but one that's now avail- 
able to anyone who owns a 1,300-, 1,500-, 
or 1,600-cc, air-cooled Beetle or Kar- 
mann-Ghia. 

Karcey recently let me drive his modi- 
fied 1968 Ghia and, on a 61-mile freeway trip 
at 55 to 60 mph, I averaged an honest, real-life 
50.7 mpg. That figure came without babying 
car or pampering the engine. 

When I first heard about Karcey's claim of a 50-mpg 
Bug, I remembered the Moodymobile and figured that 
anyone could get any mpg he wants if he were willing to 
compromise performance. A go-kart engine in a limo 
might make for mega-mileage, but don't expect the car to 
be practical. 

Yet Karcey's 50-mpg Ghia performs better than it ever 
did stock. This car covers the quarter-mile in 18.2 sec- 
onds, with 0 to 60 mph coming in 17 seconds flat. That 
compares with 21.2 and 17.5 seconds for the stock 46-hp 
Karmann-Ghia tested new. And a Ghia weighs about 200 
pounds more than the average VW Beetle, so both fuel 
mileage and performance should be even better in a 
Bug. 

Karcey, who used to build dragster engines for a living, 
began formulating ideas for a 50-mpg VW back in 1979. As 
the owner of a VW/Porsche repair shop in Makawao, 
Maui, he had access to parts aplenty, and he also knew 
the Beetle engine's strong and weak points. 

Five essential steps 

After considerable experimentation that lifted the 
Flat Four's mpg step by step, the Karcey process 
involves these steps: 

1. He resizes the engine to 1,415 cc by adapting the 
77-mm cylinder barrels from a 1966 VW to any stock 
1,300-, 1,500-, or 1,600-cc VWcrankcase. These 77-mm bar- 
rels and pistons, mated with a counterweighted, 76-mm, 
aftermarket crankshaft, result in a nearly square bore 
and stroke (77 x 76 mm), which moves the torque curve to 
a lower rpm range (1,800 to 3,600). Maximum torque 
comes in at 2,400 rpm, which translates to 55 mph on the 
highway. 

2. A new camshaft, developed to Karcey's specifica- 
tions, snaps the valves open and shut faster than stock, 
and keeps duration to a minimum for greater port veloc- 
ities through the relatively small, 1,300-cc valves. High 
port velocity plus the smaller diameter barrels have the 
added advantage of making the 1,415-cc engine run cool- 
er. 

3. Jon recommends twin Weber ICT-34 carburetors 




Modified Karmann-Ghia delivers a 
solid 50 mpg in real-world driving. 




Rebuilt engine is resized to 1,415 cc. It uses special crank, faster- 
acting camshaft, twin Weber carbs and other special parts. 

with 24-mm venturi diameter. These plus the camshaft, 
crank and rods are available only through Karcey, and 
I'll explain more about getting parts and instructions 
in a moment. Jon also recommends using a capacita- 
tive-discharge ignition system along with the stock 
Bosch 205 VW distributor, but with vacuum retard to 
prevent pinging under load. He's also worked out a spe- 
cial ignition curve. 

4. To keep the 1,415-cc engine rotating with minimal 
fuel use, Karcey adds a heavier 180-mm flywheel and 
clutch plus a heavier rear crankshaft damper/pulley 
fashioned from one off a Jaguar XKE. If you can't find 
such a damper in a wrecking yard, Karcey will sell you 
one made especially for the job. This damper/pulley has 
the added advantage of running the cooling fan 12 per- 
cent faster than stock, again helping keep tempera- 
tures reasonable. 

5. And last, but by no means least, Jon Karcey turns 

(Please turn to page 62) 
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Exxon motor oil works as hard as I do!' 



"Out here, the roads are rugged and 
the weather tough. And believe 
me. nothing comes easy. That's 
why I use Exxon Extra. It's one 
thing I count on to keep me going." 

People all over have good 
things to say about Exxon motor 
oils. Fuel-saving Exxon Extra 
gives tough protection. And it's 
a good buy. 



There are five quality Exxon 
motor oils: Super-premium 
Uniflo. lOW-40 and Exxon Extra™ 
lOW-40 for gasoline engines. And 
for both gasoline and diesel 
engines, Exxon Extra lOW-30, 
heavy duty XD-3 ,m and economy- 
priced Exxon Plus I S,. 

There's an Exxon motor oil 
that's right for you. 




Look for Exxon motor oil 
where you shop for oil. 
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LECTRIC SHAVE 
MAKES YOUR BRISTLES STAND UP 
FOR A CLOSER SHAVE. 



Lectric Shave is putting its money where your 
face is. Here's the deal: apply Lectric Shave* to 
one side of your face. Then use your electric 
razor Compare the Lectric Shave side with the 
dry side. The Lectric Shave side should feel 
closer, smoother. That's because Lectric 
Shave makes your beard stand up. So you 
shave closer, faster, with less irritation. 

OR YOUR MONEY BACK. 



II you don t agree thai Leclnc Shave 
gives you a closer shave, we ll give you a 
complete refund. Just send your ooitle of 
Lectric Shave with the unused portion 
and the cash register receipt with the 
purchase price circled to J B Williams 
Lectric Shave Guarantee Offer. PO Box 
5036. Hicksville. NewVbrk 1 1816, 



THE 1 HOME SHOP 




A brand new bimonthly magazine for the serious 
amateur machinist and the small commercial 
metal /machine shop. 

• Projects to build. 

• New developments, approaches 
and products. 

• A forum for sharing ideas and 
information about precision 
metalworking techniques 

• A great new shop partner 
for you. 

Subscription rates: (USA) $16.00 
per year (6 issues), Canada and 
other countries $18.50 (US dollars) 
VISA or MasterCard orders: 
Phone operator 660 Toll Free 
800-824-7888 except California. 
In California 800-852-7777. 
or write 

The Home Shop Machinist 

% The Village Press, Inc. 
Post Office Box 1810M 
Traverse City, MI 49684 





SQUEEZE 50 MPG FROM A VW 

(Conlinued trom page 60) 

his attention to the VW transaxle. 
He says that his engine mods alone 
will net you 45 or 46 mpg at a steady 
55 mph. Transmission modifications 
will take the stock 1600 VW from its 
28-to-30-mpg range to 36 mpg at 55 
mph. Combined, though, engine and 
transaxle mods result in 50-plus 
mpg. 

Briefly, the transmission gets the 
taller fourth gear from a VW Trans- 
porter (0.82 to 1 instead of 0.87 to 1). 
And by using the ring gear and 
pinion from a 1974 Super Beetle, the 
ratio changes from 4.120 to 1 to 3.875 
to 1 for a final drive ratio of 3.180 to 
1. Karcey is currently working on an 
0.73 fourth, which he believes will 
boost mileage all the way up to 56 to 
58 mpg. 

Those are the major modifications 
but, of course, in this article, we can 
only hit the highlights. Jon Karcey 
publishes a 32-page booklet that 
goes into full detail on what to use, 
where to get it and how to make it all 
go together. 

If you want more information, 
write him at: Jon Karcey Enter- 
prises, Box 877-PM, Makawao, Maui, 
Hawaii 96768. The booklet costs 
$14.95 plus $1 postage and handling. 
Karcey will also send you all future 
updates of his book as further modi- 
fications come to light. 

And if you're not the sort who's 
interested in the hands-on experi- 
ence of building such an eng^ine/ 
transaxle combination, you can now 
order the complete setup or any part 
of it through an outfit called South- 
ern Volks, 132 West Main St., Grand 
Prairie, Tex. 75050. Southern Volks 
is one of the United States' largest 
Volkswagen engine rebuilders. No 
prices have been announced at press 
time. 

Extended payback period 

In this case, high mileage doesn't 
come cheap. Prices aren't yet firm, 
but Karcey estimates that a com- 
plete engine and transaxle package, 
with exchange of your old one, will 
run you about $2,500. The package 
will be complete and all you do is bolt 
it in. 

Even with 50 mpg on the road, 
your payback period will be very 
long indeed. This retrofit package 
realistically only makes sense if 
your old, air-cooled engine has 
packed up and you need a complete 
rebuild. 

Since you're going to rebuild it, 
you might as well go the high-mile- 
age route, rather than stick to stock 
specifications. In either case, the bill 
will be just about the same. IM 
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^^^/^Popular Mechanics 

FILE BOXES 
SEPARATE INBEXES 



No more wuMdy ahelvea or magaxiwwea 
stacked on top of each other. 

POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderiy. PM is now offering a sturdy glossy lacquered 
File Box to keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 



a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
years 1975 through 1984. 
Peel off the year required 
and place on appropriate 
PM File Box. Turn the 
File Box any way you 
choose. Place the year on 
the side that's convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side in view. 
It's your choice! Either way 
you'll have a valuable, 
convenient and very 
attractive reference library. 

Price for 1 File Box, 
$2.95 

Price for 2 File Boxes, 
$2.75 each 

Price for 3 or more 
File Boxes, $2.50 each 




PMIwtdexes 
for the years 
197S-1931 
are here! 

Find the answers to your 
shop, home and car 
problems faster than ever. 
Thousands of entries cross- 
reference the articles that 
have appe£U"ed in PM over 
these years. 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is $2il5. 




SEXD rOVR ORDER TODAY! 

M«Uce Chmeh or Mowwey Order rmf^ablm to Poj»wlar MeehMniem 

Please allow three to four weeks for delivery 

POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY 10101 



Popular Mechanics is a publication ot Hearst IMagazines, a Division of THE HEARST CURPORATION 
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Mounted on wheels (inset), 
this inexpensive and easy-to- 
build cart malces short worlc 
of big leaf-gathering jobs. 
You just drive up, drop a side, 
and rake in the leaves. 




Atollapsible Leaf Cart 
You Can Make 



Having many beautiful shade 
trees around your house is a 
blessing in the summer, but they 
present an almost unmanageable 
situation when fall comes. Here's my 
solution: a leaf cart with three col- 
lapsible sides that holds well over 
100 bushels of dry leaves. 

To make the cart, begin by assem- 
bling the joint for the rear uprights 
and the base supports. Position the 
top of the notch 36'/8 in. from the top 
of the upright. Because I was using 
6-in.-dia. wheels, I bored the axle 
hole 1% in. from the bottom of the 
upright. If you use different wheels, 
allow clearance so when sides are 
dropped they won't hit wheels. 



MATERIALS LIST— LEAF CART 



Key 


No. 


Size and description (use) 


A 


2 


1 '/S X 1 « 96' lir (base rail) 


B 


2 


1 '/S X 3'/S X 42" (ir (rear upright) 


C 


1 


V4 X 4'/4 X 36" (ir (crosspiece) 


D 


2 


1/5x5x10" plywood (gusset) 


E 


1 


^4 X 21/4 X 36" lir (crosspiece) 


F 


4 


X 21/6 X 36" (ir (side upright) 


G 


4 


^4 X 21/4 X 35V4" fir (front corner upright) 


H 


2 


X 21/S X 963/4" fir (side rail) 


1 


6 


V4 X 1 1/s X 34" lattice (cleat) 


J 


4 


2" hook and eye 


K 


4 


*'4 X 2'.'S X 32" lir (base crosspiece) 


L 


8 


2 double-hole utility hinge 


M 


2 


1 i/S X 1 1/S X 40" lir (A-arm) 


N 


2 


^4 X 1 1,4 X 5" fir (spacing block) 


0 


1 


11/4 X 31/4 X 20" fir (hitch tongue) 


P 


1 


1/4 X 5"carnagebolt.nut.washer(hitchpin) 


0 


1 


^16 " 4" carriage bolt, nut, washer 


R 


2 


1'4 > 31/5" carnage bolt, nut. washer 


8 


2 


1/4 X 2" caniage bolt. nut. washer 


T 


2 


1/4 X 23/4" carriage bolt. nut. washer 


U 


2 


V4 X 4" carnage bolt. nut. washer 


V 




36"-wide chicken wire, about 32' long 


w 


2 


6"-dia. wheels with nylon bushings 


X 


2 


61/4" ■ dia.. to suit, machine lx>tt, nut and 






spacing washers 


Y 


2 


V4 X 414" carriage bolt. nut. washer 


z 


10 


2" 1^0. 8 fh wood screws 



Misc.: 4d nails. W U-shaped staples 
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After the joint is complete, attach 
the crosspieces to the base supports 
and rear uprights, then install the 
hitch assembly as shown. Next, 
assemble the three folding sides and 
attach the hinges. The detail shows 
how to build sides and front so they 
meet compactly. 

You'll have to experiment to posi- 
tion the hinges on the front base 
crosspieces. I accomplished this by 
having the hinges overlap slightly. 
When folded up, the sides are 



splayed slightly because the upper 
rails (H) butt against the outside 
edge of the rear uprights. 

Install the chicken wire with sta- 
ples, using one continuous strip for 
the back, bottom and front, and one 
8-ft. piece on each side. Nail the lat- 
tice over the wire for extra support; 
install 2-in. hooks and eyes on all 
four corners. Finally, bend 6d nails 
into small loops to act as clips that 
join the wire on the sides to that on 
the bottom. — Wihon G. Walters 




Earn 

while 
you 
learn 





ll 1 




L'_ i 







Call Toll Free 

1-800-257-1212 



The Air Force Reserve 
can do something im- 
portant for vou! we'll 
teach you a skill you 
can use. we will pay you 
while you learn. Spend one 
weekend a month and two 
weeks a year with the Air 
Force Reserve. You'll earn an 
extra income plus other unidue 
benefits, it's a good deal for a better 
tomorrow. Find out about the Air 
Force Reserve. Your opportunity is here 




Call: 1-800-257-1212 
Or Fill Out Coupon and Mall Todayl 
To: Air Force Reserve Opportunities 
Box 3008, Warner Robins, OA 31099 



Name_ 



Address. 



Citv. State, 2iD_ 



pnone Prior service (Ves) iNoi DateofBirtn _ _ _ 

AIR FORCE RESERVE 



26-20S-3019 



A GREAT WAY TO SERVE 




SOTZ HEATER MOST EFFICIENT 



TEST RESULTS OF 
CONSUMER'S UNION 

"THE HIGHEST EFFICIENCY of any of the stoves- 
better ttran 65 percent-and It worked well 
witti small loads of wood. Ttie stove's flue-gas 
temp, tended to stay moderately low, even 
witti tfie air inlet fully open. (Ttie inlet opening 
is small, apparently for safety reasons, since 
ttiis huge stove could otherwise be danger- 
ously overtired.) When closed, the inlet 
choked the fire effectively. The stove's wood 
capxacity is enormous. The parts in the kit are 
of high qualify". Consumer Report Oct. '81. 



$34.96 



30-Gal. - Bottom 
55-Gal.-Bo1tom 
Top Kit fits both 



PRICE: 

DEIIVERED FACTORY 
TO YOUR DOOR PICK UP 

$32.95 $28.95 
$38.97 $34.96 
$20.97 $17.96 



(Drums Not Supplied) 
'Guarantee; Our famous 1-year trial 
offer, lO years ogalnst failure, plus, we 
trave been in business 26 years to back 
it up. 

VISA AND IV1ASTEI?CARD RUSH OI?DERS 
CALL 1-800-321-9892 
(INSIDE OHIO CALL 1-216-236-5021) 
or SEND CHECK OR MONEV ORDER. .. 
Sorry, no C.O.D.'s 




«28.95 



55-GAL 
bottom kit 
factory 
pick-up 

30601. 
bottom Icit 
factory pick-up 



55 KIT SHOWN 



• LIFETIME TAPERED PRECISION FORIV1ED 
DOOR AND FRAME SEAL. NO DUSTY 
ASBESTOS GASKET TO REPLACE. 

• ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB. SPEC, BY GEISSER ENGRS. 



* PATENTED INTERNAL DRAFT CHAN- 
NEL... Air entering top draft control is pre- 
heated as it is drawn down inside of 
door; and is sucked into bottom of 
heater with a turbulent action, mixing 
with the wood gases. This makes the 
Sotz stove most efficient. Also, it's im- 
possible for hot sparks to jump out of 
heater as in others with draft straight 
open to fire. 

' Top drum kit squeezes 60% more 
BTU'S from heat normally lost up the 
chimney, 

* Engineered to limit metal temp, of 
barrel to prevent burn up. 

* Heavy all steel kit won't crack as 
poorly made cast iron imports with 
undersized door openings. 

'55 Gal. kit has a king-size ISYs" di- 
agonal opening for easy loading, less 
splitting of wood. 

* 30 Gal. Sotz has bigger opening (9%" 
Rnd.) than other brands' 55 gal, kits. 
FREE info, about heating water, drying 
wood, fireplace-to-woodstove. 



Sotz Corporation, 13643 Station Rd.. Columbia Station, OH 44028 



OIL TRUCK DOESN'T STOP 

It really makes us feel good to see the 
oil truck drive by our house. We are into 
our fourth wir>ter using your heater kit. 
Our 10.000 cubic foot house is always 
warm night and day. Outside temperatures 
range from minus 10° to 30" above for 7 
months; the barrel stove is never com- 
pletely out during this time, and after 
twenty cords of wood there is no sign of 
wear or burnout. It is great what you can 
do with one of these barrel stoves. And 
for such a low price for a quality product, 
you can't go wrong. We never had any 
problem with smoke or sparks: the only 
complaint is from my wife sometimes 
when I get the temperature to around 
80°. We have about 250 gallons of oil in 
our tank, and I expect that to last about 
6 years. Please send your Lift-N-Saw tree 
lifter, and keep the Sotz news coming. 

R. Greiner, Greenville, N.Y. 



CHIMNEY SWEEP SPEAKS 

I have your 2-drum kit, Woodstove Tools, 
Monster Maul, and Lift-N-Saw and they 
are all what you say they are. . . I would 
like to congratulate you on such fine 
products. . . I am a chimney sweep and I 
am finding a lot of people who are wanting 
to convert their fireplaces with inserts. I 
can speak for your products first hand . . . 
I can show them that there is no need to 
spend five or six hundred dollars for a 
wood burning unit. . . your products are 
just as good, in my opinion better then 
those real expensive inserts. 

Dwight Siemiaczko, Hansford, W.V. 



SON TOPS DAD'S GRANDMA 

The 55H is in and working, (much to my 
wife's surprise), absolutely beautiful. I 
felt it would work, but I didn't really 
expect it to perform so well. Neighbors 
all think it's great and plan to have one 
before next winter. Enclosed is S24.98 for 
your M12 Monster Maul. Enjoyed your 
write up in "Mother Earth News" and no 
longer do I have plans to build a wood 
splitter. These two items, I'm sure, have 
saved me well over SI 200.00 and I thank 
you. P.S. My nephew stayed with us one 
rather cold evening, and said my barrel 
puts out a lot more heat than his dad's 
"Grandma Fisher". 

Sidney Bennett, Lambric, Ky. 

NO BARREL OF PICKLES 

I have a three year old double barrel stove 
and couldn't be more pleased. It's just as 
good as the day I built it. There was an 
Earth Stove in our house when we moved 
here and my barrels out perform it 100%. 
As far as I'm concerned there isn't a more 
practical, useful, or easier-to-operate 
stove in the world. If more American 
manufacturers delivered on their claims 
for their products the way Sotz does, our 
country wouldn't be in the pickle it's in 
now. 

L.E. Peterson, Connersville, Ind. 

A HEARTY "ALL RIGHT" 

I bought a "Monster Maul". Best move I 
ever made. Your product does what you 
say it will. After my wood was split, my 
friends had to give it a try. To a man, each 
who tried it bought one. The end result 



was: R. Jones bought two; R. Franklin, 
one; D. Witt, one; E. Crosson, one. Your 
maul is your best advertisement, once you 
use it, you have to have one of your own. 
Could have sold mine over and over but~ 
use, yes; buy, "NOT ON YOUR LIFE"! 
Thank you for a tough product built in 
the Old American tradition. It works and 
it doesn't break. So, from all the wood 
splitters at the Thos. Somerville Co., 
Annapolis Branch, a hearty "All Right." 

L. Mould, Annapolis, Md. 

NO OVERSEAS JUNK 

1 would like to commend you on your 
heater kit. With Illinois winters being 
what they are 1 expected to cut at least 
seven or eight cords of wood. But your fif- 
ty-five gal. unit gives so much heat for so 
little wood used and keeps hot coals 
longer than I expected. It is going to take 
a lot less wood than I figured. . . This bot- 
tom heating unit does a fine job heating 
up our tour rooms. I am glad there is a 
company that's making a heater kit that 
is affordable. What this country needs is 
more quality items at decent prices, in- 
stead of expensive junk from overseas. 
Thanks for a great product. 

Vernon Dace, Rushville, II. 

SAVED 40% ON 
GREENHOUSE OIL BILL! 

I have 12,000 sq. ft. of greenhouse and we 
used four of your 55HDD heaters last year 
and saved about 40% on our bill. We want 
you to know that we are very pleased with 
the results. I would like to order three 
more 55HDD heater kits. Enclosed is a 
check. . . Rick Henderson, Roebuck, S.C. 



Cc 



1 










PT012i 


A 








jimammmo 
am mm! 






\ 



SHARP ALL 



lets you 

Sharpen Saws . . . 

Shop and Garden Tools 
for Home and Industry 

NOW! Use your SPARETIME to 
BEAT inflation and the high cost of living! 
With Sharp-All it's easy to start your own busi- 
ness. No selling is involved, no inventory. People 
bring in their work ... you take in year round 
CASH Profits and keep 90^ out of every dollar you 
earn. Work sparetime or fulltime right at home in 
your garage, basement or tool shed. Work the 
hours you want — FREE Book tells how to start 
your own business even while working at your 
regular job. 

Big PROFITS — Plenty of business waiting for qualified men 
Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting for 
the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, 
lawnmowers, axes and other garden, shop and home tools. 
Sharp-All does ALL these jobs and more . . . quickly, and at a 
big profit. You will be sharpening headquarters for carpenters, 
builders, lumberyards, factories, home workshops and hob- 
byists . . . hundreds of jobs right in your own neighborhood. 



SEND FOR FREE FACTS TODAY! 



You ri»k nothing by accMtlng thli offer to how 
your sparo timo into Big CASH Profits with your own 
Irtg Shop. S«nd coupon or mall poatcard for full de- 
tails on our exclusive 

30-Day FREE Trial Offer! 

FREE Booklet gives full details - 

Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



catJIy you can turn 
Complete Sharpen- 





It's EASY To Get Started -Wo Franchise Fees! 

M .0., have vr sSpVLrrnVoVisTs o" 

business for yourself. Low ^os' SHARP ^^^^ 

experience in help.ng sincere m n r extra mcome, P ^^^^^^ 

,0 get ahead ,s all y°" 'l^''^ exa^^^^^^^^ 'o sharpen each 
clear, step-by-step .nstructions '^"hlo how to get free advertising 

prec,:!; ,obS\nngs customers bacK time after me. 
Send for p-pff Rook Lifetime Security." Do It Today. 



There is NO OBLIGATION and 
NO SALESMAN Will Call! ^ 



ACT NOW! 

Coupon 
Brings 
Full Details! 



fObEy-BEIiSmU CO. 

60001 HELD BLDG. 
KANSAS CITY, MO. 64111 





Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 



FOLEY BELSAW CO. 



60001 RELD BUILDING, KANSAS CITY, MO. 64111 



Address 



City 



state 



Zip 



MUST UQUIDATE 

AT FAR BELOW DEALER COST! 
PROFESSIONAL MECHANICS 

329-pc. TOOL SET 



MCTORV 

Huge assortment 
of most-needed 
hand tools! 
Includes wide 
variety of stand- 
ard and metric 
size sockets! All 
tools covered by 

LIFETIME 
WARRANTY! 

Fine quality and BIG sav- 
ings! Chrome molybden- 
um steel and chroitie va- 
nadium steel used in man- 
ufacture of sockets. 

You get ALL this: 



1 4 ' SQUARE DRIVE (38 pieces) 
9 reg sockets, 3 16 " 1 2'*, 6 pt 

2 reg sockets. 1 4 " 5 16, 8 pt 

1 1 reg sockets. 4mm- 1 2mm, 6 pt. 
9 deep sockets (2' /'), 3 1 6"-1 /2". 
6 point 

2 extension bars, 2" and 6". 

3 handles. 5" long ( reversible rat- 
chet: flexible: spinner 

1 cross bar. 4' ,■" long 
1 ratchet spin disc. 1'4". 

3 8 " SQUARE DRIVE (59 pieces) 
7 reg sockets. 3 8"-3 4". 12 pt 
9 reg. sockets. 9mm-19mm. 12 pt 

4 deep sockets (1 '4") 3 8"-9 16" 
6 point 

4 deep sockets (2V/*) 5 B"-13 16". 

12 point. 
4 deep sockets (1 10mm- 13mm, 

6 point. 

4 deep sockets (2'/?") 14mm- 19mm. 

1 2 point. 

1 spark plug socket. 13/16". 

7 universal joint sockets. 3 8"- 3/4" 

12 point 
7 hex bit sockets. 1 8" 3 8". 
4 screwdriver bit sockets (2 slotted. 

2 Phillips) 

2 ratchet adapter sockets (to 1 2" 
and 1 4") 

3 extension bars (3", 6" 8") 

1 reversible ratchet handle. 8" 
1 flexible handle 
1 adapter. 1 4" 



PUBLIC NOTICE! 

Finder's Fee Paid for Locat- 
ing Liquidation Inventories! 

We are authorized liquidators of consumer pro 
ducts that must be quickly sold at drastically re 
duced prices tor reasons such as: 
Overproduction last year's models econo- 
mic recession . bankruptcy plant closings - . - 
order cancellations out-of season products . . 
financial problems, etc 

If you know of any company with surplus inventor- 
ies that must be liquidated for immediate cash, call 
us Toll Free 1 800 328 0609 Only products m 
perfect operating condition will be considered We 
will pay you a finder's foe based on a percentage of 
the total value of the final sales agreement (Offi 
cers. sales reps of mfgr not eligible to receive fee.) 




1 2" SQUARE DRIVE (32 pieces) 
18 reg sockets. 3 8"1'*", 12pt 
8 deep sockets (2^/ ). 15 16" 1 2" 

6 point 
1 ratchet handle. 10" long. 

1 universal joint socket 

^ speeder handle. 16" long. 

2 extension bars. 5 " and 10". 

I sliding 'T * handle 

WRENCHES (71 pieces). 

II comb wrenches. 1 4" 7 8" 
11 comb wrenches. 7mm- 19mm 

6 open end wrenches. 5 16' x 
11 32" 13 16" X 7 8" 

5 box ratchet wrenches. 1 4" x 

5 16 ■ 1 1 16" X 7 8" 
18 comb ignition wrenches. 

1 8" 1 2" 

4 adjustable wrenches. 6". 8". 10" 
and 12" 

8 hex key wrenches, 1 16" 1 4" 
8 hex key wrenches. 1 5mm 6mm 
SCREWDRIVERS (29 pieces) 
1 1 heavy duty screwdrivers (4 Phil 
lips. 6 slotted. 1 two fister) 

5 ratchet handle screwdrivers. 4 bits 

7 nut drivers. 3 16" 1 2" 

6 precision screwdrivers. 2 cross 
point. 2 slotted 

TAP and DIE SET (44 pieces) 
5 screw extractors (for 2 8" & 3 4" 
screws 

34iaps&dies. 4 36thru1 4"NTP 



1 "T" handle lap wrench 

1 long handle adjustable wrench 

1 die handle 

1 screw pilch gauge 

1 screwdriver 

MISC TOOLS (39 pieces): 

13 twist drill bits. 1 16" 1 /4" 

1 1 2 07 ball peen hammer. 

1 1 6 0/ rubber mallet. 

1 16 oz soft face mallet. 

1 deluxe hacksaw. 

21 hacksaw blades (hi-carbon steel) 

1 safely goggles 

PLIERS (7 pieces, all insulated grip) 
1 groove joint pliers. 10" long 
1 slip joint pliers. 8 ' long. 
1 lok grip pliers. 10" long. 
1 diagonal pliers, 7" long. 
1 long nose pliers. 8" long. 
1 crimping tool 
1 lineman's pliers 

PUNCHES & CHISELS (10 pieces). 
6 punches (solid, taper, ptn & prick) 
4 cold chisels 

PLUS! You get all these extra 
pieces (over and above the 329 
pieces in basic set) at NO extra 
charge! 

METAL CASES (12 pieces) FOR 
1 4" sockets and accessories 
3 8 " sockets and accessories 



1 2 " sockets and accessories. 

3 8 " deep sockets. 

1 4" deep sockets 

3 8" deep sockets, metric 

1 2" deep sockets 

Universal sockets 

Hex bit sockets 

Tap and die with accessories., 

Piocision screwdrivers. 

Drill bits 



Compare at 

»579.00 



OUT THEY GO AT ONLY: 



$ 



198 

Offer void outside 50 United States 
Price subiect to change in 60 days 



Credit card members 
can order by phone: 



3^ 



Toil-Free: 1-800-328-0609 

If busy signal, or after business hours, or 
if in Minnesota, call 1-800-228-2606 

24 hours a day. 7 days a week. 



C.O.M.B.CO. 

ONE OF THE NATION S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
6850WAYZATA BLVD. / MINNEAPOLIS, MN 55426 




CO .M.B. Co. / Authorized Liquidators Dept B 81 1 -4055 

6850 Wavzata Boulevard Minneapolis, Minn. 55426 

Send Tool Sets at S19B 00 each I will pay shipping charges to driver upon delivery 

(Allow 4 5 weeks for delivery Add 2 3 weeks extra if paid by check Sorry, no C 0.0.) 

My check or money order is enclosed. (Minnesota residents add 5% state sales tax.) 
Charge to my Mastercard .J VISA □ American Express z; Diners Club 

Acct. No. Exp. 

PLEASE PRINT CLEARLY 



Name 
Address 
City 
ZIP 



State 



Phone - 



Sign here 




Classic Motor Carriages, the world's largest 
replicar assembly manufacturer, ptvsents its 
classic line for the 80's. Millions of dollars hai'e 
been spent in engineering tvsearch to enable 
Classic Motor Carriages to produce the finest 
replicar assemblies available. Gelcoat finish. . . 
no rusting ever! All ivplicar assemblies aiv fully 
wairanteed by a company that can's. 

Classic owners ivport gas mileage of 
MPG. Our tvplicar assemblies 
are designed for tlje 
person of average 
mechanical 
skills using 
ondinaiy tools. 




Fill out the coupon beloiv and begin the 
most rewarding experience of your life. 



I "x-H 

CLASSIC MOTOR CARRIAGES 

I66$0 .V.W: 2-'tb Mv.. P.O. Bax 10 
.Miami. Florida S3054. (305) 625-9^00 
,Mon.-Frl.9A,»-9PM Sat. 9.4.M-5P.M Sun. lLtM-4P,» 

Enclosed is Si ea.for a full color brochure 
and consumer buying guide for Replicar 

Assembly: Gazelle and BugaM 

Classic Speedster CUtssIc TD 

Enclosed is $5 ea.for a full color brochure on 
the haniicrafted, factory-finished: 
Gazelle Speedster 

Name 



Address 
City 



Phone 



state. 



.Zip. 



Please charge on my: Master Card 

VISA Am. Express Diners Club- 



Acct. So 

Signature 



.Exp. Date. 



Spfedslor 



Look for our displays at airports in .Austin. Chicago, CleveUtnd, DallaslFt. 9'orth. Dallasllore, Denver, Des Moines, 
Detroit. JfKksom'ille. Kennedy. La Guardia. .Memphis. Miami, Minneapolis-St. Paid. Sew Orleans. Palm Springs. 
Phoeni.\: Portland. Sacramento. .San Antonio. .San jose. Seattle. St. Louis and JUcson. 

1982 Classic Motor Carriages, Inc. Some Equipment depicted is optional. 



PM LOOKS AT 

A NEW GRINDING/CARVING TOOL 



Black and Decker's new 9416 Rota- 
ry Hobby Shop is the first of the 
combination grinding/carving tools 
to feature a tray for accessory bits 
that's incorporated into the tool's 
base. This convenient tray has a 
clear acrylic cover which rotates 
independently of the base and an 
opening for easy bit removal. 

The entire base also swivels, al- 
lowing the power head to follow the 
36-in.-long, permanently lubricated 
flexible shaft. This reduces the 
chance of the shaft binding and 
being damaged. 

This tool's 1.8-amp., O-to-1,900 
rpm, double-insulated motor has a 
sliding, variable-speed switch and 
produced more than enough power 
to cut the walnut fish carving 
shown. It worked equally well for 
grinding the cutting edge on my 
pruning shears and — using the 
proper bits — it excelled at drilling, 
cutting and deburring ceramics, 
steel and soft metals. 
Thirty-five different bits, includ- 





Grinding and carving tooi has swivei base 
and 36-ln.-iong flexible shaft. There are 35 
different accessory bits Included. 

ing sanding drums and polishing 
wheels, come with the tool. The 
handpiece's universal collet accepts 
all '/s-in.-dia. shank bits. 

The manufacturer recommends 
attaching the base directly to the 
workbench when using the tool. 
Holes are drilled in the base for this 
purpose. Or, if you plan to use the 
tool infrequently, attach it to a piece 



Tooi has enough power for light-duty metal 
and ceramic work and for hardwood carv- 
ing, like the walnut fish shown above. 

of plywood which can then be 
clamped to the bench or a table 
when needed. 

The complete package is available 
at hardware stores and hobby shops 
and retails for about $80. If you can't 
locate it, write to Black and Decker, 
Customer Service, 3012 Highwoods 
Blvd., Raleigh, N.C. 27625.— John 
Gaynor 



THE WESTERNER 

IT'S EVERYTHING A MODEL 70 SHOULD BE. 
EXCEPT EXPENSIVE. - " — 






LIS. Repeating Arms Company 

275 Winchester Avenue. New Haven, CT Ot 




1 



RM LOOKS AT 

IDUGH UTTL£ RBCII*OCATING SAW 



The time comes for every serious 
do-it-yourselfer when he needs 
a reciprocating saw, such as the 
one shown at right. This one, a rel- 
ative newcomer on the market, is 
from Wells Manufacturing. Priced 
at $216 or $242, depending on size, 
the tool is a good value. I used it to 
cut several rough openings in a 
150-year-old building (right). This 
meant cutting through sections of 
6x8 posts, as shown. The saw per- 
formed well. 

I have since used it for other cut- 
ting tasks — such as rough cross 
and rip cutting — and am very sat- 
isfied. For more information, write 
the maker. — H.W. 



SPECIFICATIONS— WELLSAW 

Blades: 8 available 

Motor: 115 v.a.c, 50 or 60 Hz., single phase (or 115 

v.d.c) 

Weight: Approxtmately 8 lbs. 
Blade capacity: 8 and 16 in. 
Blade stroke length: l'/8 in. 
Blade speed: 8.000 strokes per minute 
Price: $216 (8-in. model); $242 (16-in. -model) 
Manufacturer: Wells Manufacturing Corp.. 407 Jefferson St., 
Three Rivers, Mich. 49093 




This little beauty of a 
saw chewed its way 
through the framing in 
this old building with 
bulldog tenacity. Be- 
cause its blade cuts in 
both stroke direc- 
tions, there is practi- 
cally no Idck or pull. 
Extra handle over 
blade (see photo right) 
makes tool comfort- 
able to support. 



BLADE 
SUPPORT 



STUD 

AND HANDLE 




CORD 

AND 

PLUG 



BLADE 





The new Winchester* Model 70 Westerner looks 
like a Model 70, shoots like a Model 70, and lasts like 
a Model 70. Which only makes sense, since it /5 a 
Model 70. ..from its smooth-woEking action to its 
chrome-molybdenum barrel to its American 
walnut stock. What's missing are some of the 
dress-up features that might cramp the style 
of this no-nonsense utility gun. This is a hunter's 
rifle. At a price you're used to paying for a lot 
less gun. 

What you get with the Westerner are the stan- 
dard Model 70 features: fine-cut checkering, three- 
position safety, ramped front sight, adjustable rear 



sight, anti-bind bolt,epoxy-bedded recoil lug on 
magnums, and a receiver drilled and tapped for a 
scope. You can choose 243, 270, or 308 Winchester 
and 30-06 Springfield with a 22" barrel, or 7mm 
Rem. Magnum and 300 Winchester Magnum with a 
24" barrel. For a few bucks more, we supply a high 
quality 4X steel scope. 

We've designed the Model 70 Westerner to give 
you the Scime high level of hunting performcince as 
its more costly Model 70 XTR " counterpart. We've 
also designed it to cost a lot less. 
Your wallet will know the dif- 
ference. The game won't. -""^A^ 

fvrivcfff^Ten 

moa-thanagun, 
an A nKTican k.^'ncL. 

WiiKhesler tr«Jemarks licensed Irom Olin Corporation. 




Iherds (Mily (me way to i^ay it^ 



t 

f 




HINTS 

FROM R&^DERS 



Wire-loop spreader 




To distribute paint remover, rust- 
removini; jelly and other prepara- 
tions over small or medium-sized 
surfaces, a wire with a small loop 
on one end is often more useful 
than other tools. The wire picks 
up the correct amount of material 
and manipulates it easily. And 
it's simpler to clean than a brush 
when the job is completed. A 
wooden handle which has been 
removed from a broken tool or a 
handle from a file makes the wire 
spi'eader easier to grasp. 

— Walter E. Burton 



Saving caulking compound 




WTien you have some material left 
after a caulking project and you 
don't plan another such project in 
the near future, here's how to pre- 
vent the caulk from drying out 
before the next use. Seal the open 
spout against the air with a small 
dowel or cork from a tiny bottle or 
salt and pepper shaker. Taper the 
dowel so you can insert it easily 
into the tube; then tap it to 
ensure an airtight seal. Corks 
similar to the one circled in the 
photograph above are generally 
available at discount stores. 

— r. Boi/d Pfeiffer 



74 POPULAR MECHANICS 




KOOL 
LIGHTS 



There's only one 
sensation this refreshing 
Low "tar" Kool Lights. 
The taste doesn't 
miss a beat 




HINTS 

FROM RE^DERS 



Erasers polish metal 




You can chuck a pencil-shaped 
ink eraser in a drill press or hand 
drill and use it to restore the pol- 
ish on tool surfaces. Here, an 
eraser polishes the degree scale of 
a combination-square protractor. 
You should keep the eraser short 
to minimize wobble. 

— Walter E. Burton 

Figuring screw diameters 

When trying to determine the out- 
side diameter (o.d.) of a bolt or 
screw, I refer to a screw-thread 
chart, if one is available. When no 
chart is on hand, figuring frac- 
tional sizes is easy. However, fig- 
uring numbered sizes is another 
story. 

You can use the following rule 
of thumb to compute the o.d. of 
numbered screw sizes from 0 to 
24, whether they're wood or ma- 
chine screws: Multiply by 13 and 
add 60. Specifically, multiply by 
13 thousandths and add 60 thou- 
sandths. For example, with a No. 
8 screw, multiply 8 by .013, which 
equals .104; then add .060, which 
equals .164. This is the same value 
shown on the chart below. 

—Paul E. Selter Sr. 



Shank 


Shank Body 


Numb«rs 


Diameter (In.) 


0 


.060 


1 


.073 


2 


.086 


3 


.099 


4 


.112 


5 


.125 


6 


.138 


7 


.151 


8 


.164 


9 


.177 


10 


.190 


11 


.203 


12 


.216 


14 


.242 


16 


.268 


18 


.294 


20 


.320 



SEPTEMBER 1982 75 





Swing-ou 
side vent 
windows, 
standard. 



Steel-belte 
radial tires, 
standard. 



It's hard to believe this is the 
lowest-priced truck sold in America. 



1982 Mazda B2000 Sundowner 



$ 



5895 




You can believe it. The 
Mazda B2000 Sundowner is 
today's lowest-priced truck. 
Yet it comes with an astound- 
ing number of standard fea- 
tures, including a 5-speed 
and steel -belted radials. 

Not one of these features 
is available on Toyota's or 
Datsun's lowest- priced truck, 
each of which costs hundreds 
more. 

Just one look inside the 
cab and you'll see more of 
the Mazda B2000's exceptional 

"Manufacturer s suggested retail price (or B20(X) Sundowner Shortbed Adujl prices set by dealers. Taxes, license, freinhi, opi 
notice Availabililv at dealers ol vehicles with specilic tealures may vary. ' 1982 EPA estimates (or comparison purposes for 
length, speed and weather. Actual highway mileage will probably be less. Calif. 36 Est. 



value. There you'll find a 
three-passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel. And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload— 1400 pounds of it. 
Even so, its 2-litre, 4-cylinder 
engine delivers outstanding 
fuel economy. 

If you still 
find it all a 
little hard to 



38 27 



EST. mpf* 

believe, we invite you to visit 
your Mazda dealer for a 
close-up look at the 
B2000 Sundowner. 

Seeing is believing. 



The more you look, 
the more you like. 

ions and other dealer charges extra. Prices m*iy change without 
B2(XI0 Sundowner Shorllxtl ^our mileage mas vary with trip 
hwy. mpg. 26 Est mpg. 
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THETRUTH ABOUT 




Real robots don't look like us and can't do what we can. But they 
can do things we can't and someday may even think. 

by Barbara Krasnoff 





Which Is the real 
robot? Humanold 
"Bumpy" (above) is 
basically a remote- 
controlled device, 
used primarily to 
attract attention at 
promotional events. 
Machine at right is 
one of Cincinnati 
Milacron family. 
It's a true working 
robot, capable of 
spot-welding car or 
aircraft bodies in 
less than one-third 
the time previously 
consumed. Bonus: 
It can be operated 
without stopping 
the assembly line. 



If you were to meet a typical robot, strolling down the street, what do you think it 
would look like? Chances are you would expect to confront a waist-high, beep- 
ing cylinder, or perhaps a metallic creature with a strong resemblance to the Tin 
Woodsman of Oz. In either case, you would be dead wrong. 

There are approximately 4,700 high-technology, computerized machines at work 
in factories throughout the United States today. These automatons assemble auto- 
mobiles and aircraft, paint furniture, adjust delicate electronic systems— and are 
known in industrial and scientific circles as robots. The term "robot" was coined 
by Czechoslovak writer Karel Capek for his 1923 play R. U. R. and is a derivation of 
the Czech word for "compulsory service"; since then, it has come to refer to any 
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Robots at work: Designing "down" to smaller jobs Is illustrated by Unimate robot (left), 
assembling a TV set; its older relatives learn welding jobs (center) in a matter of minutes, 
or can simply stack tieavy metal parts as they come from the finishing process. Unimatlon 
pioneered commercial robotics in the United States, but now has heavy competition. 




Vision: Binary scanning 
of TV screen "pixels" 
(see text) provides 
rudimentary vision 
for current robots. 
Dual cameras linked to 
computer could add 
depth perception. 



THE SEEING, FEELING SUPER ROBOT'S TIME HAS COME., 

programmable machine that per- 
forms some type of work. And while 
U.S. industrialists originally shied 
away from investing in anything as 
"sci-fi" sounding as a robot, they are 
now clamoring for more and more so- 
phisticated, intelligent and versatile 
automatons. 

What exactly do robots do? Well, 
they started out doing anything that 
was considered too dangerous or mo- 
notonous for human workers. Such 
jobs as spot welding and die casting, 
which involve working with metals 
at extremely high temperatures, or 
spray painting in a room filled with 
toxic fumes, or the transporting of 
heavy, awkward machinery, were all 
deemed ideal testing grounds for 
robotic workers. They have passed 
the tests with flying colors, perform- 
ing those jobs with greater con- 
sistency, dependability and 
(eventually) economy than their 
human counterparts. 

While these tasks demand an 
artificial intelligence— through 
computerization— far surpassing 
anything used in the past, real 
industrial automatons in no way 
resemble the popular fiction- 
al robots from such films as 
Star Wars. These are machines, 
not pseudo-people; they will 
neither pause in their routines 
for a passing wisecrack, nor take 
time off to save the Earth from extra- 
terrestrial threats. Few of 
today's robots could be said to ^ 
have anything approaching ^ 
awareness. All they "know" 
are the movements that have 
been programmed into their computer 
minds; and, in fact, if you happened 



Tactility: Field from 
magnetic "fingers" can 
give limited sense of 
feel when working 
with metal objects, 
but piezoelectric 
(ceramic) materials, 
which produce electric 
current when deflected, 
would provide basis 
for more tactility. 




78 POPULAR MECHANICS 




Precision: For critical assembly 
or processing jobs, conventional 
gearing doesn't supply consistent- 
ly accurate robot positioning. 
Ball-bearing drive system could 
replace gears in future robots. 



Next-generation industrial 
robot will resemble current 
systems, but will be enhanced 
with upgraded precision, 
vision and tactility. The 
addition of several axes of 
motion will also enable it 
to follow work along an 
assembly line without 
slowing normal 
flow. With accuracy 
of positioning to the 
millimeter, three- f 
dimensional vision 
and tactile feedback 
enabling it to measure or 
weigh workpieces— or even 
to "feel" them— the super 
robot will be capable of 
much more complex tasks 
than is today's generation. 



u 



Fanciful robotic-type devices 
are usually remote controlled. 
Data on kits, plans are from 
Robotronics, 229 East 52nd 
St., New York, N.Y. 10022. 






FOR HOBBYISTS, THE HUMANOID LOOK IS IT 



ICaje tried to attack a police officer 
nonce." laments 19-year-old Louis 
Steinberg, who builds robots in his spare 
time. He is talking about fiis second autom- 
aton. Speda II. At an industrial show, the 
Nassau County (N Y.) police had the booth 
next to us. And Speda II was just walking 
around in random patterns, with his arm out 
and the claw opening and closing. The cop 
had his back to him. I wasn't paying atten- 
tion and I looked up just in time to see him 
heading for the cop! We ran over and 
stopped him. The cop never knew, fortu- 
nately, that he was about to be attacked by 
a robot. " 

Steinberg is one of a new generation of 
robotists — people, many only in their mid 
and late teens, who are building their own 
automatons. Their inventions vary from 
radio-controlled mobile units that are es- 
sentially nonrobots. to computer-pro- 
grammed, independently operating de- 
vices, such as Lou s Speda, a true robot 

While many of these young inventors 
started from scratch, in the last few years, a 
small industry has begun forming (or the 
benefit of the robot-happy hobbyist. 

To begin with, there are a couple of book 



Young builder with RU-2 
unit, which has gripper 
arms and treads. Kits are 
from Hobby Robotics, Box ' 
997, Lllburn, Ga. 30247. 




publishers who have turned out several 
nice how-to manuals: Back in 1977, the 
Hayden Book Company (50 Essex St.. 
Rochelle Park, N.J. 07662) published the 
highly popular How To Build A Computer- 
Controlled Robot by then- 15-year-old Tod 
Loofburrow. It has since gone into several 
printings. Hayden's latest is for the more 
experienced robotist: The Handbook Of 
Advanced Robotics by Edward L. Safford 
Jr. Tab Books (Blue Ridge Summit, Pa. 
17214) has produced a number of good 
how-to books on robots, the most recent of 
which is entitled Android Designs by Martin 
Weinstein. 

While many hobbyists find what they 
need by scavenging from local electron- 
ics outlets, those who feel they need a ^ 
little help may want to consult 
the 1982 Robotics Indus- 
try Directory (Robotics 
Database, Box 423. 
Tujunga. Calif. 91042). 
This handy $35 directo- 
ry lists industrial robot 
manufacturers, avail- 
able robot components, 
information resources 
and o^her items of interest 
to the enthusiast. 

One resource recommended by young 
robotists is the bimonthly magazine Robot- 
ics Age. This comprehensive publication 
offers articles on new developments in the 
field and on general topics concerning 
robotics; it also provides more specific 
technical advice for the hobbyist. A sub- 
scription is $15 yearly. 

Finally, those who want to meet and 
greet robotists from all over the country (not 
to mention their robots) may want to attend 
the annual convention sponsored by the 
Robot Institute of America and Robotics 
International of the Society of Manufactur- 
ing Engineers. 

Next year's April gathering. Robot VII, 
will be held in Chicago. For additional infor- 
mation, write to Paul Von Jankowsky, 

Office of Public Relations, Robot Institute of 

America, One SME Drive, Box 930, Dear- 
born, Mich. 48128. 




to wander a little too near to one 
during: business hour.s and defeat- 
ed its safety interlock, it would be 
quite happy to weld your arm to 
the side of a car body — it just 
doesn't know the difference be- 
tween you and a door. (The first 
such bizarre fatality occurred in 
.Japan last year.) 

VVTiile present-day robots may be 
less intelligent than their fictional 
ideals, they're no less interesting- 
Humanity has been dreaminp 
about nonhunian servants ever 
since the first Greek myths of stat- 
ues coming to life, and, finally, 
we're entering: the first stages of a 
robot revolution. But instead of 
simply reproducing an interior 
copy of lioiiKi s(i/iiv)is. we're tailor- 
ing these first robots to fit specific 
economic needs. 

Most of those in industry agree 
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that the production of industrial 
robots in the United States began 
with Unimation Inc., the country's 
first and largest robot manufactur- 
er. The company began in 1956 
when businessman Joseph T. En- 
gelberger met George C. Devol, an 
engineer who had an idea for a 
"pick-and-place robot" — a machine 
"smart" enough to pick up an ob- 
ject and put it somewhere else. De- 
vol's vision of an American indus- 
try aided by increasingly sophisti- 
cated robotic workers fascinated 
Engelberger. He decided to gamble 
on that vision. In 1961, Unimation 
sold its first robot. It was designed 
to pour hot metal into a die, for 
General Motors. 

Twenty years later, Unimation's 
sales for the 1981 fiscal year to- 
taled $56.4 million, and 1982 sales 
ai'e expected to increase considera- 



bly. It is also competing with a 
number of other corporations for 
dominance in the robot industry. 
Cincinnati Milacron, General Elec- 
tric, Westinghouse and IBM are 
among the prime U.S. competitors. 

The robots which are receiving 
so much attention in industrial cir- 
cles usually consist of two parts: 
the arm (or manipulator) and the 
control system. The latter can be 
made up of a very simple series of 
switches, but, for the most part, 
consists of a computet- with a pro- 
grammable memory. (This is not 
necessarily a one-to-one relation- 
ship; often, a single computer can 
be used to control several robots.) 

A majority of industrial robots is 
programmed through the "play- 
back" method. The robot "learns" 
its job by being guided through the 



The large and small of it: Scottish firm, 
Lamberton Robotics, has world's largest 
free-moving robot (top photo). Its lifting 
capacity is figured at about 1.3 tons. A 
human programmer occupies cab during 
the learning process and then behemoth 
is on its own. Small robotic arm belongs 
to the TeachMover. a system which uses a 
handheld control to program as many as 53 
movements in sequence. This teaching and 
testing unit can also be computer-coupled. 
It's available from Microbot Inc., 453-H 
Ravendale, Mountain View, Calif. 94943. 
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PM ROAD TEST 



Detroit Pkkups 
^nqubh The 
Imports 

Three new domestics go head-to-head with the 
established imports and come out on top. 



The All-American pickup is back! Chevrolet, Ford and Chrysler 
all have introduced new trucks this year, downsized to beat 
the Japanese minis, and these trucks are good. The red, white 
and blue Chevy S-10, Ford Ranger and Dodge Rampage routed 
the competition in our head-to-head comparison test, finishing 
1-2-3 in our editors' ranking and pulling away. By any standards, 
they're the best small pickup trucks anybody has ever built. 

We discovered that you really have to judge mini-pickups from 
two points of view — as trucks designed for the haulage of inani- 
mate cargo, and as two-passenger cars that are fun to drive, eco- 
nomical and comfortable. 

Not surprisingly, the most "trucky" trucks — the S-10 and 
Ranger — were designed from the ground up as pickups, while 
the most "car-ish" are modified automobiles, like the 024-de- 
rived Rampage and Rabbit-based VW. Five of these trucks — the 
Datsun, Volkswagen, Isuzu, Mazda and Toyota — are available 
with diesel engines, and six — the Datsun, Dodge Ram, Isuzu, 
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Ultrarugged Ford Ranger remained rattle- 
free even after repeated off-road excursions. 
Generous ground clearance and long wheel 
travel kept the driver rattle-free, too. 



Lined up for the drag runs are (left to right): 
Subaru Brat, Toyota SR-5, Isuzu P'up, Dodge 
Rampage (out front), Volkswagen p\ckup, 
IMazda B-20(X), Ford Ranger and Chevy S-10. 



'The Rampage is an absolute ball to drive,' 



Subaru, Toyota and Jeep — can be 
ordered with four-wheel drive. We 
chose to limit our group to gasoline 
power and two-wheel drive — except 
for the Brat and Scrambler, which 
come only as 4x4s — for the simple 
reason that for a majority of buyers, 
that's the best combination in terms 
of fuel economy, performance, con- 
venience, cost and usefulness. 

In general, we liked these trucks. 
A lot. If you could only own one vehi- 
cle, and it had to do everything from 
30-mpg commuting to weekend 
camping, there's really no other 
choice. Besides, there's something 
elemental and good-natured about a 
pickup truck, over and above its 
marvelous versatility and robust de- 
pendability. It's something very ap- 
pealing and, well . . . American. 

In our discussion of the pickups 
that follows, we've listed the vehi- 
cles in the order we'd pick 'em, from 
our first choice to our eleventh. 



Chevrolet S-10 

The slickest small pickup in the 
world is Chevrolet's S-10, which is 
also sold by CMC as the S-15. It's a 
masterful blend of GM style, comfort 
and all-American utility ... "a Mal- 
ibu with a pickup bed," as one tester 
succinctly put it. 

Driving it is just like driving a GM 
intermediate — same compliant ride, 
same power-assisted controls, same 
V6 performance, same comfy interi- 
or decked out with every imaginable 
convenience. 

Nevertheless, at the same time, 
it's a real truck, with a double-wall 
bed, 3/4-ton load rating, and optional 
7.5-foot box. Only the Ford Ranger 
felt as heavily built. 

The S-10 is a standout at the 
drags. General Motors' excellent 2.8- 
liter V6 and four-speed transmis- 
sion — helped by a very high final 
drive ratio — conspire to fling it 
down the quarter-mile as quickly as 



most medium-size sporty cars. What 
this means to you is that the S-10 is 
fun to drive, and heavy loads won't 
bog it down. Towing a heavy boat/ 
trailer with the torquey V6 is child's 
play. 

Hampered by mediocre tires, the 
S-10 was only average in our han- 
dling and braking tests. And logical- 
ly enough, since it has the second- 
largest engine in this group, it also 
drank the second-largest portion of 
fuel, an embarrassing 17.7 mpg in 
moderate country-road driving. 

On the other hand, the sound- 
proofed cab of the S-10 is as pleasant 
a place to relax as anything this side 



'High-performance 
GTs could learn a 
few things from the 
S'lO's ergonomics.' 
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Cci 



PICKING A PICKUP 

PM Editors' Choice 



Chevrolet S-10 


$10,166* 


Ford Ranger 


9,995 


Dodge Rampage 


• 9,080 


Datsun King Cab 


. 8,839 


Volkswagen Pickup 


8,225 


Dodge Ram 50 


8,388 


Isuzu P'up 


8,792 


Subaru Brat 


8.008 


Mazda B-2000 


7.598 


Toyota SR-5 


8.044 


Jeep Scrambler 


9,722 


'Price as tested 





— - »^ 




Toyota SR-5 (far left) and the 
MItsublshl-built Ram (center) 
were eclipsed by new Detroit 
pickups. Chevy S-10 (left) 
seduced everyone with Its V6 
power and excellent interior. 
On the road, PM testers (above) 
kept notes, discussing strong 
points and shortcomings to 
determine overall ratings. 
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FUSION-We^ 
Hamessins The Power 

Of The H-Bomb 

Once, fusion power seemed unlikely. Now, we wonder: Which 
fusion system — magnetic or laser — will go on line first? 

by Hans Fantel 



ION-SUPPLY 
LINE 



The cheapest and most plentiful fuel on earth would be 
water — if you could burn it. That's no longer a pipe dream. 
From the way it looks now, we may soon have practical fusion 
reactors to liberate the atomic forces in seawater. The world 
would then have a virtually boundless source of energy. 

Atomic fusion — the principle basic to the use of seawater as 
fuel — has been known since the dawn of the atomic age during 
World War II. But so far, no practical fusion device has been 
built (unless you consider the hydrogen bomb as practical). 
But two gigantic research projects — one at Princeton Univer- 
sity, the other at the University of Rochester — are finally get- 
ting within spitting distance of producing useful energy from 
fusion reactions. 

The two schools are taking different tacks toward this goal. 
Princeton uses a method called magnetic fusion; Rochester 
uses laser fusion. In the competition to deliver huge quanti- 
ties of usable power, this is where development stands today. 

Magnetic fusion 

In a former cow pasture about five miles north of Princeton, 
NJ., a herculean machine fills a hangar 
space as big as a sports arena. The 
water-cooled cables connecting the vari- 
ous parts are as thick as a 
man's thigh. At the center of 
this vast metal jungle is a 
huge, ring-shaped tube, re- 
sembling an outsize dough- 
nut. It is inside this circular 
tube that the energy-liberat- 
ing reaction takes place. 

Called the Tokamak by its 
Russian inventors, the ma- 
chine uses deuterium as raw 
material for energy production. Deuteri- 
um is a form of hydrogen — an isotope — 
that's found in water in practically unlim- 
ited quantities. If triggered into a fusion 
reaction, the deuterium from a single gallon 
of water could produce energy equivalent to 
about 300 gallons of gasoline. 

What's more, the whole problem of radioac- 
tive waste is avoided. Unlike conventional 
atomic power plants — which work by splitting 
atoms — fusing atoms produces no "hot" waste 
And there's no danger of meltdown or other runaway 
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NEUTRAL- 
BEAM 

GENERATOR 



/ 




4 




ELECTRON-i 
NEUTRALIZIN 
RODS \ 






GH 
SPEED 



In any fusion reaction, ilght atoms combine 
to form heavier atoms, yielding liigh-speed 
neutron (above), in Tokamalt system (below), 
deuterium cloud is heated and jolted with 
electricity (neutral beam), forcing the atoms 
to fuse. Superconductor coll prevents cloud 
from breal(ing up, losing energy too fast. 



MAGNETIC FUSION 
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reactions 
caused by ac- 
cident or sabo 
tage. As one tech- 
nician put it, "In- 
stead of blowing up, it 
simply fizzles out when 
something goes wrong." 

With all these advantages, fusion 
energy seems to be the answer to 
many national and worldwide prob- 
lems. The United States is pouring 
billions into its development. But 
though the goal is in sight, tremen- 
dous engineering challenges must 
be overcome before we can all plug 
ourselves into a fusion-fueled elec- 
tric power grid. 

In the Princeton fusion reactor, 
deuterium atoms combine with triti- 
um — another plentiful hydrogen 
isotope. In the process, they create 
heavy helium atoms and shoot off 
neutrons at high speeds. This 
produces vast amounts of energy 



that can be used to drive convention- 
al electric power generators. The 
hitch is that these atoms start fus- 
ing only when the temperature gets 
up to millions of degrees. In fact, the 
reaction really gets rolling only 
when temperatures are well over 
100 million degrees. That kind of cli- 
mate is found normally only in the 
interior of stars like the sun. Thus, 
in principle, the Tokamak is at- 
tempting to create stellar conditions 
on Earth. 

Several ways are being tried. One 
niethod jolts the deuterium inside 



of the Toka- 
' mak with a 
strong electric 
current, the neu- 
tral beam in the illus- 
tration on pages 86 and 
87. Since the deuterium is 
ionized and, therefore, conduc- 
tive, it acts like a wire in an electric 
heater and heats up by its own elec- 
tric resistance. But this doesn't suf- 
fice. Additional heat is produced by 
heating coils and magnetic coils and 
by magnetic squeezing: A huge su- 
perconducting magnetic coil sur- 
rounds the reaction chamber, push- 
ing the deuterium toward the center 
of the tube. This magnetic compres- 
sion — like any other form of pres- 
sure — raises the temperature even 
further. To pour on still more heat, 
the ionized mass of deuterium gas is 
"zapped" with hundreds of kilo- 
watts of high-frequency radio waves 
sluiced into the reaction chamber 
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through wave guides (not visible in 
the drawing on pages 86 and 87). The 
principle is similar to cooking in a 
microwave oven. 

Combining all of these heating 
methods, the latest version of the 
Tokamak has been able to reach stel- 
lar temperatures, trigger a fusion 
reaction and sustain it long enough 
to generate significant amounts of 
power. So far. the big machine has 
managed to keep this up for about 20 
milliseconds. To become an efficient 
energy producer, it will have to run 
much longer than that — about 10 
seconds or more for each power 
burst. But keeping the Tokamak 
going for so long is a very tricky 
task. 

The trouble is that no material on 
Earth can contain the raging 
stream of stellar stuff inside the 
Tokamak. If the swirling deuterium 
touches the wall of the metal tube 
containing it, the deuterium cloud 



breaks up, cooling 
to the point where 
the fusion reaction falters. So the 
torrent inside the Tokamak must 
race inside the ring-shaped tube 
without ever touching its walls. It is, 
therefore, "contained" in what is 
called a magnetic bottle — an ultra- 
strong magnetic field, shaped to 
hold the deuterium suspended with- 
in the doughnut, away from its 
walls. 

Unfortunately, the bottle still 
leaks. Often, the hot material breaks 
through the magnetic restraint, 
cools off instantly and stops the 
reaction. That's the main reason 
why the Tokamak is still just a 
research tool, rather than a working 
power source. 

But this may change by the late 
'80s. A machine almost twice as big 
as the present Tokamak — called the 
TFTR, or Tokamak Fusion Test Re- 
( Please turn lo page 159, 



Platform for laser fusion target (above) 
must be very stable. It contains fusion pel- 
let (below), with its immense energy. 
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Pontiac has been in transition for 
several years now — from muscle- 
car company to question mark. It'll 
probably take a few more years for 
Pontiac to sort out just exactly what 
kind of car division it finally wants 
to be. 

When OPEC hit, Pontiac shoved 
muscle out the back door. No more 
GTOs or hairy 455 Trans Ams. And 
then in 1981, Pontiac dropped its B- 
bodied, full-sized sedans and its 
homegrown V8s— the first GM divi- 
sion to do so. 

The muscle and hair it took Ponti- 
ac decades to grow all withered in a 
few seasons. And Pontiac has been a 
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Instrument-light glare on windshield was 
common complaint, but visibility was good. 

name in search of a reputation ever 
since. 

For the 1980s, Pontiacs have been 
downsized, Europeanized, comput- 



erized, economized and homoge- 
nized. But they're still not being 
lionized. The only Pontiac that cur- 
rently shows a strong personality 
and a strong sales pattern is the 
Firebird. Yet the Firebird serves a 
limited audience, and what Pontiac 
needs is an exciting car in the mass 
market. 

Pontiac hoped GM's new A-body 
might provide that car. The A is an 
extension of General Motors' X-car 
and is called the Celebrity by Chev- 
rolet, Century by Buick and Ciera by 
Oldsmobile. 

Pontiac general manager Bill Ho- 
glund christened his A-car the 



A NATIONWIDE SURVEY BASED ON 1,060,504 OWNER-DRIVEN MILES 





A6000, but then reconsidered and 
dropped the "A." Today it's just the 
Pontiac 6000, and it's not doing what 
he (and all of GM) had hoped. 

The Pontiac 6OO0's appeal seems 
limited to the more mature buyer, 
not the rising young executive who 
finds himself admiring such class 
rivals as BMW, Audi, Volvo, Saab, 
Datsun (with its Maxima) and Toyo- 
ta (with its Cressida). 

Apparently that younger buyer 
still looks longingly at those cars — 
and buys them — because, according 
to our survey, well over half the peo- 
ple who now own 6000s are above 
age 50, and that's certainly not 



where the mass market is found. 

Keeping that in mind, what does 
the typical Pontiac 6000 owner ex- 
pect from his car? Is he getting it? 




V6 mill provided adequate, if not thrilling 
perlormance. Idle vibration was problem. 



What does he IHce and dislike about 
it? Is his dealer treating him right? 
Is he getting the fuel mileage he 
expected? 

We asked all these questions and 
more, and here's the consensus. 

He's not getting the fuel mileage 
the EPA told him he would (25/40 
mpg city/highway for the Four), but 
he's happy with it anyway. Economy 
came up the No. 1 "like" with just 
over half the owners we queried. 
Only 6.1 percent grumbled about 
fuel mileage, and the rest just 
smiled and told us they were averag- 
ing 23.7/31.2 mpg with the Four and 
(Please turn to page W2) 
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The latest installment in our long- 
term test report deals with two of 
the hottest cars to come along in 
years. One, the Toyota Celica Supra, 
is as slick a piece of machinery as our 
friends in the Land of the Rising 
Sun have ever made. The other. 
Ford's 5.0-liter V8 Mustang, is just 
as exciting, but makes its statement 
from a completely American point of 
view. Where the Celica is sharp, pre- 
cise and can be wielded like a Samu- 
rai sword, the Mustang's persona is 
rather like that of a Remington shot- 
gun — loud, powerful and a little sin- 
ister in the cut of its cloth. 

In addition, there are updates on 
our long-term Pontiac 6000 and 
Plymouth Horizon. 

Toyota Celica Supra 

We now have 6,636 miles on our 
test Toyota, enough to draw some 
conclusions about the car. 

There's no question that the new 
Celica Supra has to be one of the 
most stunning cars on the road, both 
in looks and performance. Our test 
car draws stares wherever we go. 
The high-tech look carries over into 
the interior, too. The eight-way ad- 
justable driver's seat, digital and 
graphic dash instrumentation, and 
an aircraft feel to the whole cockpit, 
makes you want to go out and push 
this car hard — which is what we've 
been doing. 

Powering the Supra is possibly the 
most advanced powerplant ever of- 
fered in a Toyota. It's a 2.8-liter, 
twin-cam, in-line Six that produces 
horsepower beyond your wildest 
dreams. It's rated at 145 hp at 5,200 
rpm, but feels like 245. Tramp on the 





accelerator from a dead stop and 
you're gone. Shift the automatic 
transmission manually from first to 
second at the redline and the shift is 
so quick, firm and sure that you'll 
chirp the tires. 

Zero-to-60-mph time is just 8.3 sec- 
onds and it feels quicker than that. 
The 4.10 rear axle ratio certainly 
contributes to this scintillating per- 
formance, yet won't harm your fuel 
mileage, thanks to the overdrive 
fourth gear on the automatic. A five- 



Auto Editor Tony 
Assenza bids fond 
farewell to Mustang 
(top) after 8,600 
miles. Service and 
mechanical problems 
were minimal. Stun- 
ning Celica Supra 
(above) drew stares 
wherever it went. 
Its 2.8-llter, In- 
line Six responded 
well to hard use. 
Including a sprint up 
Mount Washington in 
New Hampshire. At 
left, Editor John 
Linkletter stows 
gear in the Horizon. 



speed manual with overdrive fifth is 
also available. So far, our gas mile- 
age has averaged 18.6 mph overall, 
with a range between 10 and 25 mpg, 
depending on how deep we sink our 
right foot into the accelerator. 

Happily, the handlingof the Supra 
is well suited to the performance lev- 
els generated by the twin cam 
engine. The suspension is indepen- 
dent all around, with MacPherson 
struts and a stabilizer bar up front; 

(Please turn to page 168) 
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The Fastest 
Boats On 



Picture a jet-propelled hydroplane 
streaking across a millpond- 
smooth lake at well over 300 miles an 
hour. Most of the hydroplane is 
riding on air. Only a few square 
inches of the sponsons are in contact 
with the water and even these break 
free as they skip over tiny ripples. At 
this speed, hitting a three-inch 
wavelet would be like slamming into 
a concrete curb — enough to send the 
boat cartwheeling down the course, 
smashing itself to pieces. 

But on Oct. 8, 1978, Peter Warby made such a run over 
a measured mile course on Blowering Dam Lake, New 
South Wales, Australia, in his Spirit of Australia. Then 
he turned around and repeated the run in the opposite 
direction to cancel out any wind or current effects, as 
required for any record attempt. His average for the 
two runs was 319.627 mph — shattering the mark of 
285.21 set by U.S. driver Lee Taylor back in 1968. The 
previous year, using the same boat at the same loca- 
tion, Warby had set an unofficial mark of 345 mph. 

Speeds that turn a boat into an air/water missile are a 
constant challenge to engineers. Latest attempt to 
crack the outboard motor record books is scheduled for 
mid-November near Las Vegas, Nev., on Lake Mead. 



Water 



Better hulls, sails, engines 
are rewriting record books. 

by Tom Bottomley 



The craft that will make the try is 
called the Ram-2. It has 17-foot twin 
hulls joined by a "lifting wing," as 
well as a raised and inverted-V tail 
section with adjustable control sur- 
faces that extend the length overall 
to 24 feet, 9 inches. So far, the Austin 
Aeromarine design has tested at 125 
mph with two 135-hp motors, and 
larger Mercury outboards are pre- 
dicted to make possible speeds top- 
ping 200 mph. The air-control sur- 
faces are claimed to give the boat stability at higher 
speeds over rougher water. 

For the fastest run at present in a propeller-driven 
boat, the Guinness Book of World Records lists Larry 
Hill in Mr. Ed, which reached 202.42 mph in August 
1971. The American Power Boat Assn., however, shows 
the APBA-UIM (Union Internationale Motonautique) 
record to be 201.340 mph, set June 2, 1974, by Dennis 
Pollaccia in a Chrysler-powered Howard hydroplane, at 
Oakland, Calif. Designed for drag racing, the boat 
reached its peak speed at the end of just a quarter of a 
mile! 

When it comes to standard closed-course racing 
hydroplanes, the big Unlimited Class boats with their 
Rolls-Royce and Allison World War II aircraft engines — 




Austin Aeromarine's 25-foot Ram-2 will try for new record near Las Vegas In 
November, using aerodynamic control surfaces for planing stability. 
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Speed records 



on the water continue to go up 



"I JET POWER. Lee Taylor's Hustler, last 
U.S. boat to hold record (285.21), was 
topped by Spirit of Australia, at 319.627, 
In New South Wales, Australia, in 78. 

2 UNLIMITEDS. One-mile mark of 200.419 
mph was set 20 years ago by Roy Duby, 
but Dean Chenoweth in Miss Budweiser 
has achieved unofficial speeds of 

225 mph in record tries. 

3 OUTBOARDS. Latest world record run for 
outboard-powered craft was with Mercury 
motor at 137.96 mph on Lake Windermere 
in England by Tony Williams in 1981. 

4 OFFSHORE. Deep-V hull record of 90.555 
mph is held by Bob Nordskog driving a 
1976 Cigarette hulL Englishman Ted 
Toleman in his Slick SO catamaran 

did 97.44 in 1981. 

5 HYDROPLANES. With Mercury outboard 
power in a Ron Jones Modified U-class 
hull, Jim Merten drove 132.09 mph over a 
kllon>eter course at Kaukauna, Wis., in 1978. 

Q MILITARY. Believed to be fastest of all 
armed forces vessels, Canadian Royal 
Navy's Bras d'Or, a hydrofoil- equipped 
subchaser, does estimated 80 mph. 



7 DIESEL. A record for diesel-engined off- 
shore racers, 64.467 mph, was set in 1967 
by driver Don Aronow's Maltese Magnum. 

Q SAILING CATS. Catamarans have been 
clocked at 41.5 mph, and a 61 -foot 
cat holds a 9-day transatlantic record. 

9 SCOWS. Fastest of all monohull sail- 
boats, big Class A scows have topped 30 mph. 

■|0 OCEAN LINERS. The S.S. United States 
has held the transatlantic blue ribbon 
(40.9 mph) since 1952 for a tlvee<lay crossing. 

•\ -| CLIPPER SHIPS. The fastest big ships of the 
19th century, clippers set speed records 
of up to 22 mph for runs of 24 hours. 

■\2 OCEAN RACING KETCH. The 73-foot 
Windward Passage sailed the Miami-to- 
Nassau 1969 race In 15 hours, 54 minutes. 



1 3 SCHOONER. In 1905, three-masted yacht 4f- 
lantic set a 12-day transatlantic record. 

■j 4 J-CLASS SLOOPS. Biggest of single- 
masted yachts, Js of the eariy 1900s 
could average over 11 mph. 

■J 5 12-METER YACHTS. Today's America's Cup 
sloops approach 10 mph while racing. 

■|g THE AMERICA. In 1851, this famous 
pilot schooner won The Cup at 6.21 mph. 






the Gold Cup racers — are the fastest things afloat. In 
the 1981 race season, Dean Chenoweth, at the controls 
of Miss Budweiser, shattered almost every record in the 
books: 140.187 mph for a 2y2-mile qualifying lap; 
139.212 mph for five miles (two 2'/j-mile qualifying 
laps); 138.639 mph for a 3-mile qualifying lap; 127.728 
mph for a 2y2-mile competition lap; 123.814 mph for 15 
miles in a competition heat; and 117.662 mph for 45 
miles in a race. Because these boats must slow down so 
much for the turns, it means Chenoweth was reaching 
speeds of 200 mph or better when accelerating in the 
straights. 

The one record Chenoweth failed to break was the one 



set 20 years ago by Roy Duby: 200.419 mph for an Unlim- 
ited Class racer over a measured mile. It was set, in the 
rain, on Guntersville Lake, Ala., and it took three runs 
to do it (the second run was discounted because specta- 
tors accidentally kicked a wire off the timing clock). 
Chenoweth's 1979 attempt at this record ended in a 
spectacular crash and six broken ribs, but in a recent 
issue of the APBA publication Propeller, he reported 
the boat was doing better than 225 mph at the time of 
the accident, and that it was capable of reaching 250 
mph. 

Unlike the hydroplanes, which require fairly smooth 
water, offshore racing boats can reach and maintain 
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high speeds in normal ocean conditions; indeed, it takes 
a little chop to help them "break free" and run at their 
best. 

Big catamarans are the fastest of this breed, averag- 
ing about 35 feet in length. With a pair of sterndrive 
engines putting out a total of 1 ,200 hp or more, they can 
run at speeds up in the 90s. It was just Sept. 2(5, 1981, 
that Ted Toleman and co-driver Harold (Smitty) Smith 
made two runs over a measured mile at Southampton, 
England, averaging 97.44 mph for a new offshore 
record. 

The boat, Toleman's Slick 50, was fitted with a wing 
structure over the cockpit to provide additional lift. Did 



PM art; Tom Freeman 

it help? According to Toleman. it may have provided an 
extra 2 mph one way, but acted as a drag going the 
other way. A week later, sans wing, the boat was back 
racing. 

The big catamarans, with the extra lift developed by 
the air funneled through the tunnel between the hulls, 
can run faster than the traditional deep-V monohuUs 
used for the sport. But when seas really get I'ough, the 
stresses on the structure can be so great that the cats 
break apart — while the deep-V drivers can keep pour- 
ing on the coal. Several drivers on the offshore cham- 
pionship circuit bring a cat and a deep-V to each race, 
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A new language for computing, 
Logo, is taking educational 
centers by storm. Eight- and 
ten-year-old programmers are 
common. But adults can learn 
computing this new way, too. 



by Neil Shapiro ELECTRONICS EDITOR 

Their dreams sketched on graph paper, 
the class of inner-city fourth-graders 
filed boisterously into the computer-filled 
room. As the youngsters entered the room 
and saw the computers, the air vibrated 
with their excitement. By twos and threes, 
they sat down in front of the glowing 
screens and shiny keyboards on a visit to 
New York Teachers College. 
The class began to type a string of num- 
bers into the computer. On the group's 
graph paper was a storybook castle, which 
soon appeared on the computer's screen. 
When it did, the kids' faces lit up far 
brighter than the screen. 
"These kids," the teacher exclaimed with 
happy amazement, "are picking it up fast- 
er than I am." 
The scene was fascinating to anyone not 
familiar with the magic of kids and com- 
puters — but it's all in a day's work to edu- 
cators who have become familiar with 
Logo. Logo is a new computer language 
that's allowing kids — and adults — to con- 
trol computers and have fun with them. 
Logo, which was developed at the Massa- 
chusetts Institute of Technology by Sey- 
mour Papert and his colleagues, is the 
most startling software development in 
personal-style computing. The language 
can be learned in just a few hours by an 
adult — but more impressively, it's the first 
language designed expressly for education. 
Using Logo, even preschoolers can beg^in to 
enjoy and learn about computers. 
Logo owes much of its success to the idea 
of "turtle graphics." A small triangle in 
the middle of the computer's monitor 
screen is called a "turtle." The kids imag- 
ine that the turtle's tail, dragging behind 
it as it crawls on the screen, draws a line. 
Easy commands tell the turtle to turn, how 
far to move, whether to back up or go for- 
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Logo, an exciting new computer 
language, is finding its way 
into more classrooms. Using 
easy commands, students can 
move a pointer called "turtle" 
on the computer's screen and 
have it draw many colorful, 
complex designs. One company, 
Terrapin, goes a step further. 
Its version of Logo will also 
control a real, robot turtle. 
The robot turtle moves on a 
tabletop the same way as its 
on-screen counterpart moves 
on the computer display. The 
robot turtle drags a real pen 
underneath its hemispherical 
body. In this way, the robot 
can draw on paper designs that 
repeat the ones on the screen 
(a design is illustrated below). 
Youngsters of all ages find 
that learning Logo is fun. And 
the language has many features 
that make it strong enough to 
interest an adult computerist. 
It is the simplest and best 
language we've encountered to 
begin learning how to compute. 
(Photograph was taken at The 
Fieldston School in New York.) 



SEPTEMBER 1982 97 

Copyiigiv.Lv, a.LiidI 



pi":!!! a m n 


SKlliMT SIDE 90 

SMrImt -side M 

\ 


4 


j^Pll SIDE 96 

i 


o 







A Logo program Is made up of a number the flower program (the fourth set of the phrase petal 50 on the computer's 

of building blocks — each block being a screens) Is made to draw a picture of a keyboard would produce a petal of size 

smaller, self-contained program. In the flower by using the subsidiary programs 50, as shown. Entering rleaf SO, In the 

photos shown above, we Illustrate how of petal, lleaf, and rleaf. Typing out same manner, would produce a similarly 



'These kids get the 
idea that computers 
are dumb little 
machines — that you 
can control tfiem.' 



ward — even if he should lift his 
tail and not draw. 

A program line such as forward 
10 (or FD 10) would send the turtle 
10 "turtle steps" forward on the 
screen. Other coded commands in- 
clude PC for changing pen color; bk 
for backup; rt for turn right; lt for 
turn left. 

One company, Terrapin, even 
markets a personable turtle robot 
(pictured on the preceding page) 
that will draw on paper what its 
video counterpart is drawing on 
the computer's screen. 

But drawing pretty pictures is 
not Logo's only function. 

"Logo gives young people 
real training in how to think 
creatively," explains Jim 
Mueller, head of the non- 
profit group Young Peo- 
ple's Logo Assn. (YPLA). 
"All too often, educa- 
tional processes have 
tended to be highly 
structured. Computers 
put youngsters in con- 
trol of the situation." 

And according to Ur- 
sula Wolz, an instructor 
at New York Teachers 
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College Microcomputer Resource 
Center, "These kids get the proper 
idea that computers are dumb lit- 
tle machines — that you can control 
them." 



Someday, classroom computers may be 
as common as pencils. But for now, only 
the luckiest schools in the country have 
computers like the Apple II, which have 
the capability to use the Logo language. 



This idea of putting the kids in 
control of computers is a heady 
one. Some educators, 
notably in California, 
maintain that com- 
puters in a class- 
room are little 
more than expen- 
sive video-game 
toys. 
We spoke with 





GARDEN program (left and below) 
draws three flowers on the screen 
It uses the flower program three 
times — and each time, the flower 
program uses the bulldlng-block 
subprograms of petal, lleaf and 
RLEAF. Typing garden 50 30 30 
produced the pictures below. 




sized right-hand leaf. Typing flower 50 
would cause the leaf and petal programs 
to draw their shapes In perspective to 
each other so as to generate the flower. 



Seymour Papert, the desigrner of 
Logo, and asked him to reply to 
the video-game accusations. 

"Some people." Dr. Papert told 
us, "do learn well without comput- 
ers. But the computer enables 
knowledge to be shown in such 
varied ways that people with 
different approaches, and in 
different cultures, can all sue 
ceed." 




His sentiments were echoed by 
teacher Roz Keller, whose New- 
York City class we observed at the 
Microcomputer Resource Center. 
"I'm peeing a different kind of 

(^■hild than I usually do," she 
said. "These kids," she 
waved around the 
room at the students 
all busily computing, 
"are coming out of 
their shells!" 

Learning Logo 

The youngsters 
we observed at 
Teachers College 
didn't have a com- 
i puter in their home 
^ classroom. Instead, 
they learned the 
rudiments of 
Logo computing 
by, among oth- 
er things, 
crawling 
around on the 
floor as if they 
were turtles. 
The classroom 
floor had been 
measured and 



each student took a turn pretend- 
ing he was a turtle, following an- 
other student's programmed orders. 

Right now, Logo is available in a 
few "flavors" for the Apple II com- 
puter and there's a version for the 
Texas Instruments TI-99/4A com- 
puter. Other versions are presently 
being developed for the Atari 800 
and 400 machines and, rumor has 
it, for the new TRS-80 Color Com- 
puter as well. 

We took a look at Apple Logo and 
at Terrapin Inc.'s Logo, as well as 
Texas Instruments'. The Apple 
Logo was developed for Apple 
Computer Inc. by Logo Computer 
Systems International (L.C.S.I.). 
The Terrapin version is an off- 
shoot, also for the Apple, developed 
by Prof. Harold Abelson. The Tex- 
as Instruments Logo is similar to 
the Terrapin variety, with some 
drawbacks and additions. 

All of the Logo types have the 
turtle graphics. The Apple Logo 
has a number of preprogrammed 
command words that Terrapin's 
lacks. But Terrapin can be inter- 
faced to the little, turtle-shaped ro- 
bot. The Terrapin Logo also has 

(Please lurn to page 1611 
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HowTo 
Put Any 
Shelf 

Anywhere 

There are shelves and 
mounting hardware to suit 
any need, solve any problem. 
Here's a guide to the many 
storage systems you can 
buy or make yourself. 



by William Beyer 
and David Warren 



The trouble with shelves is they 
collect things. You put up some- 
thing originally intended for decora- 
tive glassware or a collection of beer 
mugs — no problem. Later, your 
needs change and you start loading 
on hefty books, hi-fi gear and that 
souvenir ship's anchor you found 
last summer. After a while, time and 
gravity take their toll. Suddenly 
your shelves are falling off the wall. 

Because most shelves, by their 
nature, will have to handle heavy 
loads — either now or later — it pays 





Metal utility shelving (above), now in smart-looking decorator col- 
ors, has moved out of the cellar and Into living areas. These Sears 
units can also support a desktop between them, ideal for a den. 
Adjustable wood shelving (right), mounted on slotted wall stan- 
dards, is easy to put up anywhere and lets you create a variety of 
attractive arrangements. System shown is from Knape & Vogt. 
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3/8 X 3/4" 
DADOES 
(WHERE TWO 
SHELF ENDS 
MEET, REDUCE 
DADOES TO 
1/4" DEEP) 



HANGING SHELF- 
SCREW TO 
UPRIGHT FROM 
UNDERNEATH 




1x2 CLEAT 
TO SUPPORT 
REAR EDGE 



1/2 X 3/4" 
RABBET 



Free-Standing 
bookcase 

Handsome bookcase/storage wall (fac- 
ing page) looks like a built-in, is actually 
free-standing unit that can t>e moved. 
Made of rich, warm-toned redwood, it 
suggests how similar units can be 
designed to suit individual needs. Open 
niches provide space for pictures and 
decorative objects. Deeper base cabinet 
houses TV set, also acts as foot to sta- 
bilize shelves. Basic joinery used In 
such self-supporting shelf units Is 
shown In drawing above. Assemble 
joints with glue and finishing nails. 



Color photo, facing page: California Redwood Assn. 

to get them up right the first time, 
especially wall-hung shelves that 
have no floor support. The job 
needn't be difficult. Commercial 
shelf hardware comes in types and 
styles to suit any need; mounting 
fasteners are available for any wall 
surface you'll encounter. It's just a 
matter of picking the right system. 

Wall-hung shelves 

When putting up wall-hung 
shelves, you face two basic consider- 
ations: proper wall attachment to 
support the total load, and proper 
bracket spacing to prevent sagging 
of individual shelves. For example, 
assuming screws are into solid wood, 
a Vt-in. pine shelf on brackets spaced 
12 in. apart will support a whopping 
670 lbs. per sq. ft. But the same 
board on brackets 36 in. apart will 
hold only 38 lbs. per sq. ft. — and at 72 
in., just 5 lbs. 

In general, the maximum safe 
span for a heavily loaded %-in. wood 
shelf, with no support at the back 




Clip-together organizers 

You can design your own bookcase or closet organizer 
with these versatile shelf connectors from Knape & 
Vogt. The metal, tack-on clips fit standard V<-in,-thick, 
preflnished shelf boards and come In corner, tee and 
four-way-cross styles. By combining the connectors In 
various arrangements, you can create compartmented 
storage units to suit any space and need. 




Versatile storage wall 

Perforated hardboard provides flexible 
storage for changing needs, can support 
shelf brackets as well as many special fix- 
tures that simply hook into prepunched 
holes spaced 1 in. apart. Mount panels on 
Vs-in. spacers to give clearance In back for 
the fixture hooks (drawing below). You 
can also use plastic wall anchors that 
come with standoff collars, made espe- 
cially for this purpose. Installation at right 
features attractive "shadow box" frame 
around it, with fluorescent fixtures re- 
cessed into cove at the top to give soft. 
Indirect lighting. 

PLASTIC WALL 
6 ANCHOR OR MOLLY 

o ° 
0 ° SHELF 

BRACKET 




PERFORATED 
HARDBOARD 



PLASTERBOARD WALL 





Utility shelves, racks 

Open-work shelves and racks made of 
vinyl-covered welded rod have light, airy 
look, collect less dirt than solid surfaces 
and are handy for use In closets, kitchen, 
pantry, laundry room, workshop and 
garage. These from Closet Maid come in 
many shapes to hold typical household 
supplies and are easy to mount in special 
snap-In wall clips (below). 
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1/8 X 3/4 X 4" 
. . MENDING PLATE 



Wood shelves to buy or make 

Invisibly mounted wood shelves (above) have metal 
Inserts In back with keyhole slots. You anchor screws 
In wall with heads protruding slightly, then hook on the 
slotted brackets. These shelves from Flair Fold come 
In five period styles and many sizes. You can also 
make your own wood shelf brackets, using metal 
mending plates for hangers (upper right). When shelf 
Is In place. It hides ends of plates. Metal Z brackets 
(lower right) hold three planks per strip and are quick, 
Inexpensive way to put up utility shelving. 




Z BRACKET 



Space-age stud finder 

New electronic stud finder sets up field that senses the 
presence of wall studs by their greater density, com- 
pared to hollow spaces In t>etween. You move It back 
and forth until you get highest reading, as Indicated by 
row of tiny LED lights. The device, made by Zircon 
International, is said to be easier to use and more accu- 
rate than older magnetic detectors, developed for use 
In days when plaster lath was attached with many 
closely spaced nails. Today's plasterboard, often 
applied with adhesive and only a few nails, offers little 
metal for magnetic detection. 



PILASTER STRIP 





Installing closet and cabinet shelves 



Installing shelves in an enclosed space, 
such as a closet or alcove, is easy 
because side walls can support the ends 
of shelves. Cleats of 1x2 or chair-rail 
stock can usually be nail-fastened to 
studs. Put up back cleat first, using a spir- 
it level to ensure that it's straight (lower 
left). Then Install end cleats, leveling them 
as well (bottom center). Most closets have 



waste space above clothes, can usually 
take two shelves. Where you want adjust- 
able shelves In a cabinet or bookcase, the 
drawings at right show two alternate 
mounting methods using slotted pilaster 
strips or L-shaped clips that fit Into rows 
of V4-ln. holes. (A strip of perforated hard- 
board makes a handy guide for locating 
holes 1 In. apart.) 



edge, should not exceed 32 in. 
(Shelves in enclosed bookcases with 
back support can span up to 48 in.) 
Glass shelves of Vi-in. plate, such as 
typically used in medicine cabinets, 
should not exceed about 20 in. 
between the supports, though much 
heftier %-in. plate can safely span up 
to 40 in. 

Screws turned into thin wood pan- 
eling or plasterboard will soon pull 
loose. Wherever possible, it's best to 
screw shelf brackets into wall studs. 
This way, the studs — not the surface 
wall — support the load and no spe- 
cial anchors are needed. Since studs 
are spaced on 16-in. centers, you can 
screw into every other one and 
maintain a sturdy 32-in. spacing. 
For lightly loaded shelves, or 
shelves of heavier V4 or two-by stock, 
you can go to every third stud. 

But studs are often hard to find or 
may not fall exactly where you want 
your shelf brackets. Here you need 
anchors made especially for hollow 
walls. Screws turned into simple 
plastic sleeves will support hun- 
dreds of pounds and stay put indefi- 
nitely. Other anchors are made for 
solid masonry walls. Here's a run- 
down on the many types of shelving 
and anchoring systems you have to 
choose from. 

Metal utility shelving 

Once relegated to the basement, 
steel utility shelving now comes in 
bright, attractive decorator colors, 
making it equally at home in a fam- 
ily room, den, pantry, home office, 
children's room and other upstairs 
areas. 

Consisting of predrilled angle-iron 
legs and lipped metal shelves, these 
handy bolt-together units can be 
assembled in minutes with only a 
screwdriver and they provide fast, 
flexible storage wherever substan- 
tial shelving is required. The leg 
angles have rows of closely spaced 
bolt holes so the height of the 
shelves can be adjusted easily. 

Most metal utility shelving is de- 
signed to be free-standing, making it 
readily movable. Some units, howev- 
er, can be wall-hung with special 
clips. Stock sizes range from 47 in. 
high by 30 in. wide up to 71 in. high 
by 42 in. wide. Shelves come 9 to 24 
in. deep. For storing preserve jars 
and other breakables, the shelves 
can be mounted lip side up to keep 
such items from sliding off. 

Sears, Hirsh and Quaker Indus- 
tries are among the makers now 
offering utility shelving in smart, 
decorator colors, as well as the tra- 
ditional battleship gray. Sears also 
has a system that combines stacking 
shelf units with a butcher-block 
desktop and a two-drawer, color- 
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Adjustable shelves 

When installing wall standards for 
adjustable shelves, care must be 
taken to mount all uprights at the 
same height so shelves will be lev- 
el. Use this simple procedure: Lo- 
cate first standard, mark for top- 
most screw and install wall anchor. 
Standard will hang vertically by 
gravity, but should also be checked 
for plumb with a spirit level. Mark 
for and Install remaining anchors. 
Then, with first standard in place, 
rest a straight board and spirit level 
on top and mark location for top of 
second standard (lower left). Do the 
same for all succeeding standards. 
Check to make sure slots are at 
same elevation. Note in this case 
that standards are positioned over 
grooves in paneling. This avoids 
marring face of paneling if the 
shelves must be removed later. 



Metal utility shelving 

Metal, bolt-together shelf units are de- 
signed to be free-standing, but can also 
be wall-hung using special clips (right). 
Shelves have lipped edges that can be 
turned up or down. Turned up (below), the 
lips keep jars and other breakables from 
sliding off. Predrilled leg angles, available 
In lengths up to 6 ft., allow easy adjust- 
ment of shelves to any level. 





PI^STIC SLEEVE 
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BDBDDBaBDDDDDo* ; 

*s 'o.J'\0* '.^ "o ? ■* * 
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Which wall anchor? 

Wall-hung shelves need sturdy support. 
Where you can't screw into wall studs, 
special anchors are required to keep 
screws from pulling loose. For hollow 
walls, there are three basic types: plas- 
tic sleeve, expansion bolt (Molly) and 
toggle bolt. Plastic sleeve is simplest, 
requires only small pilot hole, is good 
for light to moderate loads. Mollies and 
toggles both work by gripping back of 
wall and are a better choice for heavily 
loaded shelves, especially deep ones 
that put considerable outboard strain on 
brackets. On solid masonry walls, you 
should use lead shields. These expand 
as lagscrews are turned into them, lock- 
ing them securely In place. 



matched file cabinet to form a com- 
plete study center. 

Special utility hardware 

You can also make your own utili- 
ty shelving, using commercial 
brackets that take wood planks or 
big plywood sheets. Such hardware 
is especially handy for custom-tail- 
oring large or odd-shaped shelves to 
fit a particular space, such as in attic 
eaves, under a stairway or over the 
hood of a car in a garage. Particle- 
board, available in sheets or stan- 
dard shelf widths, is cheap and 
resists warping — ideal for utility use. 

Installing shelves in closets, al- 
coves and other enclosed areas is 
easy with Solar Hardware's adjust- 
able metal units. These consist of a 
telescoping steel shelf and closet 
pole that expand to fit between two 
side walls. Eight sizes handle open- 
ings from 2 to 10 ft. wide. 



Suspended shelving 

There are also systems for sus- 
pending shelves from overhead. 
One, called Modular Link from Spe- 
cialty Manufacturing, has pairs of 
shelf hangers that hook into hefty 
screw eyes turned into ceiling joists. 
Each pair of hangers supports a 
shelf board between them. If you 
want several shelves, you just hook 
additional pairs of hangers into the 
bottom of those already in place, cre- 
ating a tier as tall as you like. Such 
systems leave the floor area clear, 
permit easy removal, and are handy 
for temporary storage in attics and 
basements, where ceiling joists are 
usually exposed. 

Where good appearance is not a 
consideration, you can make your 
own hanging shelves by bolting 
pairs of 2x2 or 2x4 uprights, spaced 
several feet apart, to ceiling joists. 
With cross cleats nailed to the 



uprights at appropriate heights, you 
can suspend a tier of shelves from 
overhead. For extra-sturdy support, 
extend the uprights down to the 
floor. 

Adjustable shelving 

One of the most versatile and 
attractive systems for wall-hung 
shelves uses slotted metal uprights, 
called standards, that can be at- 
tached to any wall surface. Metal 
arms, keyed to fit in the slots, lock in 
at any height to support a series of 
adjustable shelves wherever they 
are needed. 

The standards come in lengths of 1 
to 6 ft. and in a variety of decorative 
finishes, including brass, bronze, 
aluminum, chrome, black and white. 
Matching brackets are available in 
6-, 8-, 10- and 12-in. lengths and take 
either prefinished shelves in stock 
(Please turn to page 186) 
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Table Fit For A Harvest Banquet 



This drop-leaf harvest table 
seats eight comfortably, 
yet stores away neatly 
when it's not in use. 

Eight people can gather in comfort 
around this traditional harvest 
table. Yet, when floor space is limit- 
ed, you can place the table against 
the wall, lower one leaf and still use 
it to dine; drop both leaves and it 
becomes a serving table. 



Our harvest table is constructed of 
cherry, coated with satin-finish var- 
nish for a hand-rubbed look. Begin 
construction by truing one edge of 
each piece of cherry or other hard- 
wood stock on the jointer or with 
your plane. From these, select the 
best boards for the tabletop and drop 
leaves. 

Cut the boards for the top and 



PM color photo George Ancona 

Design, construction, how-to photos, text: Neal Barrett 

Technical art. Eugene Thompson 



MATERIALS LIST— HARVEST TABLE 



Kay 


no. 


S4zc snd description {um) 


A 


1 


'^'16 X 22 X 84" hardwood, edge-joined (top) 


B 


2 


'^16 X io'/5 X 84" hardwood, edge-joined 






(leaves) 


C 


2 


'Vi8 X 3V4 X 76V<" hardwood (aprons) 


D 


2 


'^'n X 3V« X 18V4" hardwood (aprons) 


E 


4 


X '3/,e X 183/4" hardwood (supports) 


F 


4 


'Vie X 3 X 4" hardwood (comer blocks) 


G 


10 


'^e X 2'/S X 2'/*" hardwood (buttons) 


H 


4 


1V4 X 1^4 X ze^Ae" hardwood (legs) 


1 


4 


%'-dia. X 1^4" hardwood dowel (pivots) 


J 


4 


%"-i.d. flat washer 


K 


8 


\W table hinge, such as Stanley No. 810 


L 


26 


1 V4" No. 10 th screws (16 tor corner blocks, 






1 0 for buttons) 


M 


48 


No. 8 fh screws 


N 


10 


No. 10 finishing wasliers. countersunk 



Mac.: Carpenter's glue, sandpaper, lack cloths, finish 



TABLE TOP- A 

DROP LEAF-B 




■ »M1/16'^ 
♦IL-1/32" 
DETAIL-HINGE RECESS 

Jo «> 
■H 1-3/4" C 



' 00 

r-r 



7/16" 
-H K7/16" 



L 



f= " h-V 6"-*+« 18" — V n 



3/8"-DIA. X 1" 
DOWEL PIVOT HOLE 



BUTTON GROOVE 
ON ALL APRONS 

1_ 




O) — 



BORE AND COUNTERSINK 
FOR NO. 10 SCREW 
(4 PLACES) 

45° -^/^.^ \>y- 45° 



1/4" BEVEL TENON 

EDGES (TYPICAL) 



-TAPER LEG ON TWO 
INNER SIDES ONLY 



13/64" -DIA. HOLE FOR 
NO. 10SCREW: BORE 
MATCHING 9/64"D I A. 
HOLE IN TABLETOP 



\r"i 



3/16" 



^1/4" 



DETAILS-LEG AND APRON 



DETAIL-WOOD BUTTON 



DETAIL-CORNER BLOCK 



Me 
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4 Cut a V4-ln.-wide x Vie-in.-deep kerf on 
the Inside of the apron to accept wood but- 
tons, which fasten to the tabletop. 



leaves to rough length, approxi- 
mately I'/a in. over the finished 
dimension. Rip each board '/le in. 
wider than you want it to be when 
finished. Use jointer or plane to true 
the ripped edges and ensure good 
glue joints. Edge-join the boards for 
the top and both leaves, making sure 
to coat all mating surfaces evenly 
with glue. You may also use 'A-in. 
dowels, spaced approximately 10 in. 
on center, to align and reinforce the 
joints. 

After the glue has set, plane the 
top and leaves flat and trim the 
pieces to finished lengths. Since the 
top is too long to handle easily on the 
table saw, and too wide to cut on the 
radial-arm saw, it can be cut by hand 
or with a portable circular saw. In 
either case, clamp a straight board 
across the work to serve as a guide 
for your saw. Set the top and leaves 
aside and proceed with the base. 

Shaping the legs 

Rip 8/4 stock for the legs to VA in. 
square. Cut the legs to length and 
mark the tapers on each. The fin- 
ished height of our table is 29 in., but 
you can alter table-leg dimensions. 
A table should be about 12 in. higher 
than the floor-to-seat top height of 
the chair that will be used with it. 

Note that the legs are tapered on 
the two inside planes only and that 
the taper begins S'A in. down from 
the top of the leg. This allows for a 




2 Use a doweiing jig and adjustable depth 
collar on the drill bit to bore out the waste 
for the table-leg mortises. 




5 Before making the cutout on the apron 
for the leaf support, make 45° cuts at both 
ends and escape holes for the blade. Do 
final trimming with a very sharp chisel. 



square joint with the apron. Cut the 
tapers on the band saw; be careful to 
cut on the waste side of the line. Use 
a sharp plane to remove the saw 
ridges and to finish shaping the 
legs. 

Lay out the mortises in the legs as 
shown in the drawing. Bore over- 
lapping "/i6-in.-dia. holes to eliminate 
most of the waste from the mortise. 
A doweling jig and adjustable depth 
collar on the drill bit facilitate the 
work. Clean up the sides of the mor- 
tise with a sharp chisel. You can 
leave the bottom and end of the mor- 
tise rounded. 

Making the aprons 

Rip 4/4 stock for aprons to a 3'/4-in. 
width and cut to finished length. 
Also rip one piece 2'/2 in. wide and cut 
it to 30 in. in length for the wooden 
hold-down buttons. Cut the tenons 
on each end of the apron members 
using the radial-arm saw and dado 
blades. (See the tenon detail in draw- 
ing on the preceding page.) Cut the 
yi6-in. shoulders first on all pieces 
and then readjust the saw to cut the 
'/4-in. shoulder at the bottom edge of 
the tenon. Since the dado blades 
leave small ridges on the cheek of 
the tenon, cut the tenons a bit large 
and trim to fit with a sharp chisel. 

While the dado blades are in the 
saw, cut the rabbet on the length of 
stock for the wood buttons, which 
hold the tabletop to the base. Read- 




3 Clean out mortise sides using a sharp 
chisel. The bottom and end can stay round. 




6 IMortise and tenon are ready to fit. Note 
chamfers on tenon's end, bottom edges. 

just the saw and cut the rabbet 
according to dimensions in the draw- 
ings. Then use the table saw to cut 
off the individual buttons. 

Next, use the radial-arm or table 
saw and dado blades to cut a Vi-in.- 
wide X '/ifi-in.-deep groove on the 
inside of each apron member (see 
apron detail). This groove receives 
the wood buttons, as shown. 

Cut the corner blocks on the table 
saw from 4/4 stock to dimensions 
shown in the drawing. Bore and 
countersink pilot holes for No. 10 
flathead screws. Next, clean up the 
tenons on the aprons and chamfer 
the end and bottom edge of each ten- 
on. The chamfer allows the tenon to 
fit snugly into the rounded bottom of 
the mortise. 

Test each leg-apron joint to en- 
sure a good fit. The joints should be 
snug, but they shouldn't require 
undue force to bring the members 
tightly together. Make the cutouts 
in the long aprons for the leaf sup- 
ports, positioned as in the drawing. 
First make the 45° cuts on the table 
saw. Then bore a large hole 1 in. 
from each end of the cutout. Using 
the band saw or handheld jigsaw, 
cut on the waste side of the line 
between these holes. Pare down to 
the line and clean out the ends of the 
cutouts with a razor-sharp chisel. 
Bore a %-in.-dia. hole 1 in. deep in 
the center of each cutout for the 
wooden pivot pin. Glue a Vs-in. wood 
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7 Clamp the legs to the long apron. Scrap 
board clamped to the legs maintains proper 
spacing at the bottom. If frame is square, 
the diagonal measurements are equal. 



8 install the corner blocks with 1 'A-in. No. 
10 flathead countersunk wood screws. 



9 Using a router bit with a ball-bearing 
pilot greatly simplifies the task of cutting 
the rule joint on the tabietop. 




1 0 Cut the cove joint on the drop leaf with 
a matching cutter. Turn the leaf upside 
down to make the leaf-edge cut. 



1 1 Mortise the table hinge. Make an add- 
ed recess In the mortise for hinge barrel. 



1 2 Wood buttons fit into a V4-ln. kerf on 
apron. They're screw-fastened to the top. 



dowel in each hole projecting "Ak in. 
above the surface. Cut four leaf sup- 
ports to size and bore a '%2-in.-dia. 
hole in the center of each support. 

Assembling the table 

Presand all parts before assembly. 
We started with 120-grit paper and 
progressed to 150-, 180- and 220-grit. 
If you assemble the table with rea- 
sonable care, only a small amount of 
touch-up sanding will be required 
before finishing the piece. 

Assemble the long aprons to the 
legs first and the short sides after- 
ward. Put a thin, even coat of glue on 
the walls of the mortise and the 
cheeks of the tenon, but don't fill up 
the mortise. Clamp the legs to the 
long aprons in pairs, using 8-ft. bar 
or pipe clamps. Tighten the clamps 
gently to avoid bowing the apron. 
Clamp the bottoms of the legs to a 
scrap board the same length as the 
inside measurement of the assembly 
at top (about 78 in.). Make sure that 
the legs are square to the apron. The 
best method is to measure from 
corner to corner; both diagonals 
should be equal. Then clean up any 
glue squeeze-out. If you wait until 
the glue dries, it will have penetrat- 
ed the wood surface and will require 
tedious scraping and sanding in the 
tight corners. 

After the glue has dried, finish 
assembling the base by joining the 
short aprons to each long side. This 



should be done on a flat, level sur- 
face, so you can be sure that the base 
is free from any twisting or winding. 
All four legs should rest firmly on 
the floor after the base is assembled. 
If the base rocks, readjust the 
clamps until the twisting is cor- 
rected. Install the corner blocks 
with l'/4-in., No. 10 flathead wood 
screws. 

Cutting tabietop joints 

Cut the rule joint on the tabietop 
and leaves, using a Stanley No. 
85297M router bit for the top and a 
Stanley No. 85207M bit for the leaf 
edge. 

Turn the leaves upside down to 
rout the edge; but rout the top, right 
side up. Be sure that the workpiece 
is firmly clamped to the bench or 
table. Take special care at the begin- 
ning and end of each cut to avoid 
damaging the edges. Advance the 
router slowly along the edge to 
achieve the smoothest possible cut. 

Test-fit the joints for alignment of 
the top surfaces. If they're mis- 
aligned, adjust the depth of cut with 
the router. 

Turn the tabietop and leaves up- 
side down and mark the position of 
the table hinges according to the 
drawing. Allow a space of V32 to Vie in. 
between the top and leaves so the 
members won't rub together. Using 
a razor-sharp chisel, cut the mor- 
tises for the hinges '/le in. deep with 



an additional mortise Via in. deep and 
Vs in. wide for the barrel of the hinge, 
which is installed facing up into the 
tabietop. 

Assembling the tabietop 

Finish-sand the tabietop, using 
180- and 220-grit sandpaper in suc- 
cession. Install the hinges by boring 
Vs-in. pilot holes and using VB-in., No. 
8 flathead wood screws. 

Assemble the table by placing the 
base upside down on the inverted 
top. Install a %-\n. washer (J) 
between each leaf support and 
apron as shown. Position the base 
over the top with proper spacing all 
around, and fasten together with 
wood buttons which fit into the '/4-in. 
kerf around the apron. Bore a 'y84-in. 
pilot hole in each button and a %4-in. 
pilot hole in the top and fasten with 
l'/4-in. No. 10 flathead wood screws 
with No. 10 finishing washers. 

Finishing procedure 

Before applying the finish, sand 
any spots that were scratched in 
assembly. Rub down the entire table 
with 4/0 steel wool, brush off thor- 
oughly and go over the piece with a 
tack cloth. To finish the table, we 
used Pratt and Lambert satin finish 
varnish. Thin the first coat 25 per- 
cent with turpentine and apply the 
next two coats full strength, sanding 
lightly between coats with 220-grit 
paper. Wl 
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WORKSHOP MINICOURSE 

MORE ABOUT CLAMPING 




This is a simple way to hold bar clamps so 
both hands will be free to align the work and 
tighten the clamp fixtures. The notches are 
sized to suit the clamps; here, Jorgensen 
bar clamps are being used. 




For rigidity, the clamp cradle consists of 
two short lengths of 2x3 stock. These are 
cut specifically to suit each job. 




in use, the clamps are positioned in the cra- 
dle and the work Is then Inserted between 
the jaws. Note: In order to crank the clamp 
handles, the entire arrangment must be 
turned on the worktiench so that handles 
overhang the bench front. 



Last month we promised a design 
for a simple cradle for holding 
bar clamps; a basic — but good — ver- 
sion is shown above. As every wood- 
worker knows, it gets pretty hectic 
when you try to hold a workpiece in 
line, keep bar clamps from twisting 
and turning and tighten the bar 
clamps, all at the same time. In fact, 
it's often downright impossible. 

Professionals, as a matter of prac- 
tice, often fashion a clamp-holding 
device of some sort so both hands are 
free for the clamping task at hand. 
In my experience with beginning 
woodworkers I have often noticed a 
tendency on the part of the novice to 
overbuild; that is, to create more jig 
than is needed. The opposite, howev- 
er, is often true in the workshop, 
where the byword should be "keep it 
simple." The cradle shown does ex- 
actly that. In fact, it's nothing more 
than two lengths of 2x3 stock 
notched to suit the clamps that I 




A clamp couldn't be simpler than this Cinch 
clamp from Black & Decker. Author has 
'dded four of these to his own shop. 
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want them to hold. For the bar 
clamps shown, the notches must be 
as indicated in the photo. At the 
job's conclusion, the cradle is simply 
placed in the shop scrap box. 

It is impossible to have too many 
clamps in the shop. For example, 
though I have one wall almost cov- 
ered with clamps, practically all of 
them were put into service recently, 
clamping up an oak server that will 
appear in a future PM. Buy the 
clamps as the need arises. In most 
cases, the savings created by build- 
ing the furniture yourself more than 
offsets the $20 or $30 you might lay 
out on each project. 

The point is that if you own a lim- 
ited number of clamps, each job 
takes far longer because you will 
only be able to do a certain amount 
of work at a time. A healthy clamp 
inventory keeps the work moving, 
and that is extra-important for 
weekend woodworkers. 




Clamp Is great for odd-shape clamping, 
such as around chair legs when you regiue 
spindles, hexagons, and the like. Loop Is 
pulled tight and clamping action is result of 
turning the wheel at handle's end. 



Buy only quality clamps. I have 
seen poorly made clamps and have 
wondered why anyone would pur- 
chase them. After two or three 
clamping sessions, you're sure to 
agree. An inexpensive way to build 
up a supply of clamps is to start with 
pipe clamps. Here you pay for the 
clamp fixture, then purchase black 
pipe to suit the length you need for 
the job. For example, you can have 
pairs of varied pipe lengths (18 in., 24 
in., 36 in., and so on) for each set of 
clamp fixtures. 

Then you merely use the clamp 
heads with the pipe lengths that the 
job calls for. When you buy the pipe, 
thread both ends to suit the clamp 
fixture. Eventually, though, you 
should progress to bar clamps, since 
they have greater strength and 
rigidity. 

A final point: Don't think the only 
clamps available are those that your 
hardware store has on display. Ask 
your dealer for a look at his catalogs. 
In them you will find a surprising 
array of clamps for all jobs. Large 
retailers, such as Sears and J.C. Pen- 
ney, stock clamps, and the more eso- 
teric versions (as well as convention- 
al clamps) are sold through all 
craftsmen supply houses. VH 





Popular Mechanics' annual roundup of 
great ideas for cutting down 
your home energy bills 

■ Caulking— The Fuel Saver In A Tube This guide will help you to look for and correct 
drafty cracks with the best caulk for the job ■ Auxiliary Space Heaters-How Safe 
Are They? We separate myth from fact and find some surprises They'll help you heat 
your home more safely this winter ■ PM's Home and Shop Editor Heats His Workstiop 
With Solar— It's an air-.to-air unit that can be installed in one day ■ How To Get 
Your Home Heating System Ready For The Winter -A clean system is more efficient, 
which means savings for you. Here's what to check for Plus lots more 
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SXM's speaaWy processed 
"Longlife" Cylinder. Manufactured 
in such a way that the cylinder 
walls actually retain oil. So they 
stay smoother Longer Pixviding 
better cooling, lubrication and 
power output Another reason 
thisStihl 01 1 AV is just getting 
bnDken in when some other saws 
are breaking down. 
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Stihl qualitystartsat under 
$160 with the model 009. And 
while you can pay less iova saw. 
remember this.- You get what 
you pay for 

?(xyo\K \(X3\ dealer's name, 
call toll-free 1-800-528-6050. 
Extension 1430. In Arizona call 
1-800-352-0458. Extension 
1430. 
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Tbe VtitMld's Largest Selling Chain Saw. 




Preseason Checklist: 
Get Heating Equipment 

Ready For Winter Now 

From furnace to fireplace to kerosene heater, here's 
how to get ready before the first chill sets in. 



by John H. Ingersoll 



WARM-AIR HEATING 
(VERTICAL GAS FURNACE) 



WARM AIR PLENUM 
TO HOUSE 



FLUE PIPE- 
CHECK FOR — 
BLOCKAGE FROM 
THE ROOF 



FIREBOX- 
EXAMINE FOR 
SOOT AND 
CORROSION 
AND CLEAN IT 



GAS BURNERS 
INSPECT 
FLAME FOR 
BLUE COLOR 



GAS MANIFOLD- 
VACUUM AREA 
BETWEEN MANIFOLD 
AND BURNERS 



ELECTRIC MOTOR 
APPLY 2 DROPS (JF 
OIL (SEE TEXT! 




SQUIRREL CAGE 
BLOWER 



FAN BELT- 
TEST BELT 
TENSION 



Another cold winter lies ahead. The 
U.S. Weather Bureau practically 
guarantees it. The last thing you want is a 
heating system breakdown in mid-Janu- 
ary. 

About 90 percent of getting equipment 
in shape is simple: check, clean, change. 
Here's why it pays to do these easy 
chores now: 

■ It's cheaper. A simple maintenance 
step now could save you hundreds of dol- 
lars for an unwanted midwinter repair. 

■ It preserves your heating equipment. 
Checking and fixing now will stretch the 
life of your heat source. 

■ It's safer. You'll know your heating 
equipment will operate through the winter 
without intrinsic safety hazards. 

Beginning below are steps for readying 
a wide array of equipment. 

Gas-fired, forced-air furnace 

A whopping 75 percent of all residential 
heaters in the U.S. operate on natural or 
manufactured (LP) gas. Here's what you 
can do for little or no cost: 

1 . Turn off the blower motor switch, 
if it isn't already off. 

2. Change or clean the filter on the 
return-air side of the ducting. 

Remove a used fiberglass filter and 
toss it out. Since they're just 60 to 80 
cents apiece, buy a carton. Dennis Fallon 
of Fasco Industries, manufacturer of 
heating equipment, advises that you 
change a fiberglass filter about once a 
month during the heating season. 

Remove an ordinary metal filter and 
wash it in warm water and detergent. 
Rinse it thoroughly and let it dry for eight 
hours before replacing it. 

One producer. Research Products, 
makes a high-performance aluminum fil- 
ter. Wash and dry it as noted above. Then 
spray the filter core with a special adhe- 
sive for these filters such as RP Super 
Filter Coat, a water-soluble spray adhe- 
sive that sells at hardware stores for 
about $2.25. 

3. Test belt tension on a belt-driven 
fan. Poked at midpoint between motor 
and fan, the belt should depress within a 
range of Va to 1 in. — no more. Adjust ten- 
sion by loosening the motor mount and 
pulling the belt taut. Then tighten mount- 
ing bolts. Look.for signs of wear: cracks, 
frayed edges or discoloration. Replace a 
weak or worn belt. 

4. Unless the motor is a sealed, per- 
manently lubricated type, give it a 
yearly dose of oil. Two drops of SAE-20 
motor oil is plenty. Don't overoil and do 
not use household oil. 

5. Vacuum the fan blades. Though the 
blades shouldn't be dirty, clean them (this 

(Please turn lo page 1 12) 

Gas-fired units are the most widely used 
furnaces In America. Suggestions for main- 
taining them are noted above. 
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is best done by using a shop vacuum). 

6. While you have the vacuum out, 
go over the connection between burn- 
ers and gas manifold. Draw out any dust 
and lint. 

7. Up on the roof, poke a powerful 
flashlight beam into the furnace flue to 
spot blockages. There could be an emp- 
tied bird's nest, for example. Clear block- 
ages or else deadly, odorless carbon 
monoxide gas could seep back to living 
spaces. 

Checking the furnace burner 

Following the furnace manufacturer's 
instructions, ignite the burner. 

8. If the pilot light malfunctions or 
the spark igniter fizzles, the problem is 
serious. Get help from a heating service- 
man. 

9. When the burner ignites, open the 
access door and watch the flame. The 

flame should be solid blue. A flame with a 
yellow tip or yellow streaks anywhere is a 
signal that something is wrong in the gas 
delivery lines. Call a serviceman. 

10. While you have the access door 



open, examine for soot or corrosion on 
the heat exchanger or burner pouch. 

Turn off the furnace; clean out the soot; 
call the serviceman to adjust the burner or 
gas lines, whichever is responsible for 
producing the soot. 

11. A vent damper should open the 
moment heat rises In the flue. If it 
doesn't, call a pro. A malfunctioning 
damper could distribute carbon monoxide 
to the area surrounding the flue. 

House registers 

With the furnace and the blower still 
operating, tour the house. 

1 2. See that air Is flowing through all 
the supply registers. Hold a strip of tis- 
sue by the grille. If there's no moving air, 
there may be a duct blockage or an incor- 
rectly adjusted duct damper. 

A blockage is rare, but possible. 
Remove the grille and flash a strong 
beam down the duct run. 

Duct dampers balance airflow through- 
out the house. Often, the damper on a line 
delivering no air has been closed acci- 
dentally. But rebalancing the system for 



optimum comfort and efficiency can be 
tricky. If you think you can do it yourself, 
go ahead; othenMse, call a professional. 

13. Turn off the system. Run the vac- 
uum wand over each register — supply 
and retum — to remove accumulated dirt, 
soot or dust. 

Gas-fired, hot-water boiler 

1. Apply oil to the electric motor, 

called a circulator, since it drives the 
water pump, circulating hot water through 
the lines. Follow the instructions given for 
gas-fired forced-air furnaces (Step 4). Cut 
off power before doing anything to the 
motor. 

2. Continue with Steps 6 through 1 1 
from the preceding section. 

3. Vacuum each baseboard fin-tube 
convector (or cast-iron, stand-up radia- 
tor) to remove dust, it will blacken the wall 
behind the unit if left on the metal after 
heat rises. 

A smoothly operating system should be 
virtually noiseless in the living areas. 
Excessive clanking or gurgling in the lines 

(Please turn to page 1 14) 
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With oil prices rising, any maintenance that you can perform on 
an oil-fired boiler to make It more efficient saves you money. 
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Changing filters and hosing coils to keep a heat pump clean will 
help keep it working efficiently and at its peak performance. 
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ACT NOW TO PROTECT IT WITH THOMPSON'S WAl 

1 . Wood Shingles and Shakes 



2. Wooden Window 
Siils and Frames 



3. Wood Shutters 

4. Canvas Awning 



/) '/ If >f 'I I ' f h ' i '^ . I ■ < f > ' > I I I ' I \ } \ ' 0 ' , '.' ^r"^ 



6. Wood Railing 



7. Outdoor 
Furniture 

8. Wood Deck 



it 




10. Terra Cotta Planter 



4. Wood Garage Door 
1 3. Concrete Driveway 



11. Brick Walkway 



12. Concrete Steps 



9. Stucco Foundation 

Water destruction starts 
innocently enough. Spring rain. A 
gentle snowfall. Slowly the water 
creeps. . . drip. . . drip. And seeps. . . drip. . . drip. 
Penetrating into tiny airpockets and crevices. Until 
shingles warp. Concrete walls crack and chip. Even 

the very foundation 
of your home can 
begin to crumble. 

That's why 
more and more 
people are protect- 
ing their homes 
with Thompson's 
Water Seal water- 
proofing formula. Apply Thompson's to brick, wood, 
or concrete. It penetrates to form a protective shield. 
Watch how water just beads up and rolls right oft 
And where water can't get through, it can't do any 
costly damage. 

For years architects and construction engineers 
have used Thompson's to waterproof wood, brick, 

Thompson's Water Seal is available at better paint, hardware, home and building centers. 




and concrete on multi-million dollar projects. It's 
always been an effective way to protect their invest- 
ments. And now it can protect your investment. 

But you don't have to be an expert to use 
Thompson's. It easily brushes, rolls, or sprays on. 
And it dries clear, so it never changes the color 
of what's underneath. Protect 
your home with Thompson's 
Water Seal. 

Because where water 
can't penetrate, it 
can't devastate 

O 19tt£ A ThompM>ntCo. Inc 
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Now's a great time to replace your 
old entrj' door with a beautiful, secure, 
energy-efficient Therma-Tru door. It's 
pre-hung, so you can install it yourself 
with ordinary tools. Complete step-by- 
step directions are included. 

Or, if you prefer, your Therma-Tru 
Dealer can recommend someone to help 
with installation. 

Therma-Tru doors feature self-sealing 
sills and door bottoms that virtually 
eliminate air and moisture infiltration, 
arctic magnetic weather stripping that 
seals like a refrigerator door, and our 
patented adjustable security strike plate 
that wraps around the jamb ^ vitRcy 
to provide greater resis- ♦'^ ^ 
tance to forced entry. ^ /^^uS 

Choose from more ^ 1 
than 100 beautiful t S 
raised panel or deeply imorukmr. 
embossed doors, and 
many leaded, beveled glass 
designs. 

THERMAITRU 

The More Door 

Division of LST Corporation 



Free Brochure 

To receive a free copy of 
our new replacement 
door brochure, fill out 
this coupon and mail 
it to: Therma-Tru, 
Division of LST Corp., 
4747 Holland Sylvania 
Road, Sylvania. Ohio 43660 



Name . 



Addren . 

Oty 



State . 




after the boiler has been turned on for the 
season indicates an excess of air in the 
system. (Another indication: hot convec- 
tors on the first floor, lukewarm units on 
the second floor). 

4. Release air in the lines at petcoclts 
on each radiator or convector. IHold a 
cup beneath the opening, since water will 
accompany the airstream. Or open the air 
eliminator valve on the boiler. Check your 
owner's manual for the valve's position. 
Open the valve until all the bubbling 
stops. 

Gas-fired steam boiler 

1. Before you turn on the system, 
check the water level in the gauge 
glass, usually located on the side of the 
boiler. While still cold, water in the gauge 
glass (a glass tube) should be at midpoint 
in the glass, and clear. Murky water sig- 
nals dirt, lime or rust. Empty the tank of 
murky water through the drain valve at the 
base of the boiler. Open the fill valve on 
the supply line until the gauge again 
shows a water level at midpoint. 

2. Follow Steps 6 through 11 sug- 
gested for gas-fired, forced-air fur- 
naces. Thoroughly vacuum dust from 
radiators. 

3. If no heat flows from a steam radi- 
ator, open the air vent (extends from the 



FIREPLACE 




DAMPER - SIGHT 
UP FLUE FOR 
BLOCKAGE 



WARM AIR 

OUTLET - CLEAN THE 
PASSAGES 




-y 

. \N 
HEARTH- 
EXAMINE 
FOR CRACKS 



RECIRCULATING 
ROOM AIR 



OUTSIDE AIR 
INLET -CLEAN 
THE PASSAGE 



side of the radiator) a notch or two. 
Trapped water may also be blocking the 
steam. 

Condensed water inside the radiator is 
supposed to flow down the inlet valve. 
Check that the valve is fully open, and that 
the radiator is level (older radiators should 
be pitched slightly toward the valve). A 
slightly canted recent vintage radiator 
could collect steam-blocking water at the 
end opposite the inlet valve. 

Oil-fired furnace 

Fuel and firing mechanism on an oil fur- 
nace differ from one fired by gas. Other- 
wise, everything mentioned above about 
blowers, motors, circulators, steam 
valves and so on applies to an oil unit. 

1. Follow all applicable steps as per 
instructions for gas-fired furnaces. 

2. Make sure the tank is full of oil. 
Check the flue carefully, since oil usually 
burns dirtier than gas. You may have to 
have the flue cleaned with an industrial 
vacuum. 

3. Once a year, have a serviceman, 
check the burner. You can't evaluate the 
flame color or read the balance of CO and 
CO2 emanating from the burn by eye. 

Electric furnace 

All advice for gas furnaces related to 
filters, motors and other parts applies to 
electric furnaces. 

1. Turn off the power and examine 
the heating elements. Using great care 
not to push, stretch or bend the filaments, 
clean the elements with a soft brush or a 
vacuum attachment held an inch from the 
filaments. 

2. if the elements don't heat, call a 

serviceman. The moment you try to 
repair a resistance element, the manufac- 
turer warranty is cancelled. 

Heat pump 

1. Follow maintenance steps for the 
electric furnace. In addition, hose down 
the outside coils to rid them of any accu- 
mulated dust, dirt, grass clippings or 
weeds. 

2. Remove the cover from the inside 
coil, which is next to the filter, as a rule. 

"If you see any dirt," advises Bob Austin, 
general service manager of Borg-Warner 
Central Environmental Systems, makers 
of York heat pumps, "you could hose it 
out the same way you'd clean the outside 
coil. But it would be more practical to 
clean the coils with a shop vacuum." 

3. It's a good idea to have a service- 
man give the system a prewinter 
check. He'll make sure the coolant lines 
are charged properly. And to save your- 

( Please turn to page 1 16) 



To maintain a fireplace properly, It's impor- 
tant to check the chimney and flue from the 
roof; also check the hearth area. 
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IF WHAT YOU'RE PAINTING 
ISN'T ORDINARY 
WHY SHOULD YOUR PMNT BE? 




Your father gave you that wagon for your fifth birthday. 
Now it's your turn to pass it on. ~ 

Any spray paint could make it 
red again. If that's all you wanted. 

But Rust-Oleum, with an average 
of 50% more protective ingredients 
than its nearest competitor, can do more. 

Its protective formula not only 
prevents rust, it also gives metal better _ 
protection from chipping, peeling and Q RUST'OLEUM 
fading than other spray paints. corporation 

Something you might want to think about next time 
you're painting something you care very much about. 

ANY METAL WORTH PAINTING, IS WORTH PROTECTING. 
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NEW! SOLAR-BAY* 
GREENHOUSE HELPS 
HEAT YOUR HOME! 



HOB/IE 
-ENERGY 
GUIUE 




jiist...m 



Model 
<(3008A 
8' Long 

40% Tax Credit & State Credits 

America's first producer of solar struc- 
tures introduces the best value ever! 
Handsome bronze aluminum, double- 
wall insulated, it RUNS ON THE SUND 
. . . and not much else. Offers you all 
the options, to heat or grow, and save 
you money in every way. All sizes, 
shatterproof, the only greenhouse in the 
industry with a 5 year warranty. 

SEND SI FOR COLOR BROCHURE & 
A COPY OF RECENT IRS RULING 
ON TAX CREDITS. 



SOLAR 

STRUCTURES 

DIVISION 



VEGETABLE FACTORY. INC. 
P.O. Box 2235, Dept. PM-82 
New York, NY 10163 



THE MOST EFFECTIVE, INEXPENSIVE 
AND THE EASIEST METHOD. . . 

LONG LIFE 




m ■ LONG LIFE 

Neumctn 

CHINNCYCIBUICR 



One Neuman cleaner will 
conform lo chimney wall to 
effectively remove creo- 
sote regardless of size of 
build-up, whereas many 
sizes of brushes will probably 
be necessary to clean one 
chimney if creosote build-up 
IS substantial. 

HUNDREDS OF 
THOUSANDS SOLO! 
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plus all um in between 

LOOK FOR THE BRIGHT ORANGE 
NEUMAN AT YOUR LOCAL HARD- 
WARE, FARM AND OTHER STORES 
CARRYING FIREPLACE ACCESSORIES. 



IF UNmiUBlE. WRITE 



NEUMAM. BOX 546. 
OGEMA. Wl S4459. 



self money, have him test the accuracy of 
the resistance-element signaling device. 

Fireplace 

Despite its romantic appeal, a fireplace 
is not a practical source of house heat, 
even with the modern additions of glass 
screens, an outdoor source of combus- 
tion air and heat distribution vents. 

Rod Hempel, marketing director for 
Majestic fireplaces, offers the following 
five-step winter-ready program: 

1. Clean Inlets and outlets for warm- 
air circulating passages around the 



STOVE 

SWEEP FLUE; 
DISCONNECT AND 
CLEAN CONNECTOR 
SECTIONS AND MOUTH 
INSIDE FIREBOX 



FIREBRICK 
LINING 




Sweep the stove flue, disconnect and clean 
the connector sections and check the stove 
for cracks or a loose door gasket. 

fireplace, assuming there are such pas- 
sages. A shop vacuum is the best tool for 
this. 

2. Examine the hearth. Cracks wider 
than Ve in. in brick, stone, marble, joints or 
concrete can be dangerous if a live ember 
lodges in the crack. Replace cracked 
stone or masonry and fill the crack with a 
rich mortar. 

3. Open the damper and sight up the 
flue for signs of birds' nests or dead 
leaves. At the same time, work the damp- 
er back and forth. It ought to move easily 
and shut snugly. 

4. Go to the roof and examine the 
chimney flashing. Repair any breaks, 
bulges or tears in the flashing, preferably 
with new flashing. A patch of roof mastic 
over old flashing might endure for the 
winter. 

Recaulk the flashing wherever a slight 
opening appears. Better yet, caulk all the 
way around the chimney. 

Repair brickwork that is weak or crum- 
bling, and inspect metal flues for corro- 
sion. Buy only those flue replacement 



parts you need. Two- and three-wall met- 
al flues must have a clear opening at the 
chimney top for the outer walls beneath a 
protective baffle. Air moving in those out- 
er walls cools the flue to give it a Class A 
fire rating, as shown in the drawing on 
page 1 1 5. If the baffle is bent down, or an 
obstruction blocks the air passages on 
those outer walls, the flue could get too 
hot. 

5. Sweep the chimney yourself, or 
have it done by a professional. Prices 
for sweeps range from $50 to $75 per 
chimney. Prices for complete chimney 
sweeping kits depend on flue size. A kit 
for a 4-in.-dia. flue runs around $45; one 
for a big 12xi7-in. masonry flue is rough- 
ly $75. 

Some manufacturers advise you to use 
a polyester brush on a stainless-steel flue 
and a steel brush on a masonry flue. 
Sweep again whenever soot or creosote 
buildup on the flue lining reaches a thick- 
ness of % in. 

Fireplace insert 

1. Leave a thin bed of ashes on the 
Insert firebox floor, but never so many 
that the draft controls are blocked. 

2. Slide out the Insert so you can 
inspect the fireplace and flue. Follow 
the suggestions recommended for ready- 
ing a fireplace. 

3. Clean and vacuum the insert air 
inlets and outlets. Check for any block- 
ages. 

4. Slide bacit the insert and lay in a 
winter's supply of wood. 

Wood stove 

1. Sweep the flue and connector 
pipes (unless this was done last spring). 
Disconnect the connector sections and 
clean all parts. Make certain the connec- 
tors are reassembled correctly. 

At the same time, examine the stove for 
cracks, leaks at the joints or a loose gas- 
ket around the door. Have repairs made 
before you fire up this fall. 

2. Leave a thin bed of ashes on the 
firebox floor, but don't block the draft 
vents. 

Note: If you had a chimney fire last 
year, have the wood stove (or fireplace 
insert) inspected by a pro before building 
the first fire this season. 

Coai stove 

1. Clean the flue, connector pipes 
and inside of the coal stove before fir- 
ing up. Coal-dust residue on the flue lin- 
ing comes out far easier than wood-gen- 
erated creosote. A polyester chimney 
brush will do it. Inspect the stove for signs 
of cracks, open joints or loose gaskets. 
Have repairs made before building the 
first fire. 

2. Lay In a supply of low-sulfur coal, 

(Please turn to page 120) 
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AIR CONDITIONING • SOLAR ENERGY • REFRIGERATION 

''GET SMART/GET QUALIFIED" 

BE IN DEMAND! 



You Can Be In Demand! 

When employment conditions get bad it is 
usually the least qualified who are hurt first 
and they usually feel it the most. But if you 
learn a valuable trade you may be one of 
those lucky ones who are working and get- 
ting good pay besides. You can be in 
demand by taking the Commercial Trades 
Institute home study program in Air Con- 
ditioning, Refrigeration, Heating and Solar 
Energy. 

We believe the demand for technicians 
in heating and cooling field will continue 
to grow dramatically. More new systems 
are being installed everyday in homes, 
cars, factories, offices and shopping 
centers. These systems must be installed, 
maintained and repaired. 

With C.T.I, training you can be in de- 
mand too — either owning your own busi- 
ness or as a highly paid technician with 
Industrial, maintenance, and construction 
firms. 

Join Americas Top Wage Earners! 

Because of the increasing demand and 
the lack of trained people, the earnings of 
air conditioning and heating specialists 
are among the top. It is estimated that 
technicians in this field are earning more 
than 50% above the average hourly rate 
of other production workers. You can join 
the top wage earners through the C.T.I, 
home study course. 



Best Course Availabie 

The C.T.I. 77 lessons cover every phase 
of this important field. It is the most com- 
prehensive home study course available. 
You learn at your own pace, in the com- 
fort and privacy of your own home. There 
are no classroom schedules to be met or 
to hold you back. 

C.T.i. Gives You Two Big Pluses 
First, you get 20 big job-oriented shop 
projects and training kits. These are prac- 
tical projects which give you hands-on 
training. You do work and projects just as 
you would do them on the job. 
Second, you get everything you need to 
build a complete working refrigeration 
system: you assemble the system, you 
pump it down, charge it, perform experi- 
ments, check for leaks, and trouble shoot 
it! Tools you receive include: volt-amp 
tester, flaring tools, tubing cutter, torch 
leak detector, charging lines, gauges. 




motor test cord, and many more items that 
you will use every day on the job. There 
is no extra charge for this professional 
equipment. The equipment is yours to 
keep and use. 

You Benefit From C.T.i.'s 

40 Years of Training Excellence 

Lessons are provided in simple steps with 
easy to understand examples and clear 
illustrations. 

You learn by the 6-step system. You 
read it, write it, repeat it, do it, send in 
answers and as/r questions. Both your 
mind and hands quickly learn the skills 
that put you with the top wage earners. 

■Mail Postage Free Card Today 

We will mail you your information kit at no 
cost and no obligation. You will get the full 
story on your potential for prestige, high 
earnings and security. In fact, you can 
become fully independent for the rest of 
your life if you decide to start your own 
business as 25% of the people in the field 
have done. Remember, today, skilled 
technicians can and often do out earn the 
college grad. Put yourself in the picture by 
sending for your NO COST, NO OBLIGA- 
TION, INFORMATION KIT today. We will 
mail it to you and you can be on your way 
to a well-paid, satisfying, life-time career. 

If the coupon is missing write: 

C.T.I. Air Conditioning, Dept. 110-292, 

1500 Cardinal Dr., Little Falls, N.J. 07424 

FOR IMMEDIATE ACTION CALL TOLL FREE 

(800) 526-0890 

(800) 452-5757 In New Jersey 

No salesman will visit your home or place of work. 



bAy-FOR YOUR FREE BROCHURE 



□ Conservation 

□ Locksmithing 

□ Legal Investigation 

□ Insurance Adjusting 



Air Conditioning & Refrigeration 



Other courses available. Check only one. 



□ Automation Electronics 

□ Color Television Electronics 

□ Drafting 

□ Bookkeeping and 
General Accounting 

Commercial Trades Institute 

A CorresDondanca Institution 
Dept. 1 10-292, 1500 Cardinal Drive 
Little Falls, N.J. 07424 

Name 



Address. 



Phone 



State 



Zip 



ExSU 

The 

Extra Distance 
Lubricant. 



ExSif means... 
EXCELLENT lubricant 
EXTRA ingredients 
for extended life 




LUBE 

S'licone Lubricant 
And Penetrant 




CCXJPONS AT PARTICIPATING 

RETAILERS THRCKJGH 12/31/82 

"Trademark of General Electric Company 

'Falex tester steel pins and jaws- 
Results available on request: GE Silicone Products 
Division. Waterford. MY 12186 



ExSil Spray & Lube 
effectively... 

Rghts corrosion, penetrates 
rusted parts, protects metals 
and stops squeaks. 

ExSil does all this on... 

Sporting equipment, firearms, 
locks, hinges, sliding doors, 
windows, tools, lawnmowers, 
ignition cable, fishing reels, 
and anywhere parts need 
lubrication and protection. 

ExSIl provides... 

better lubrication than 
WD-40, while providing 
corrosion protection. 

TEST RESULTS 
PROVE ITI* _ 

ExSil 

ask for it 
by name. 



WE BRING GOOD THINGS TO LIFE 

GENERAL ELECTRIC 



The NO'Leak Log Home. 
For Less. 




X 



If vou re ;ilxiut (o purchase a log home, take a 
lixik at ilie coiistmction technique you're roIiir to 
live Willi. .Mi log homes experience some checking, 
seam shrinkage or warping. But thaiiks to Lincoln 
lop Stack' n Build construction technique, your 
walls will remain sealed e\'eii if your logs shrink. ,\iid 
because of our exacting tolerances, walls alway s ht 
snugly together and are not as subject to joint and 
seam imperfections lliat cause other log homes to 
leak air at tlie joints. 

All for a lower totxil erected cost tliaii any 
other major log home manufacturer 

Write for your Lincoln \ttp plans kit. Send 
your naine. address and telephone number, witli 



check or monev order for SS iKi. to the adda-ss 
below. Or call X(K)-8.-(.'^-2'4()l (in .New York State 
call Sl,S-ii->(-2i2(il, .\l;ister(:ardand\is;i accepted. 

Simple Log Home Living. 
For Less. 




Umi Riverside Drive 
Cheslcrlown. \ V. 1281" 



Lincoln Logs Ltd. 



© 1982. Ijncoln \op. Ijil 
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PRESEASON CHECKLIST 

(Continued from page 1 16) 

Stored where it can remain cool (below 
70° F.) and dry. High-sulfur coal creates 
more pollutants when burned; its smoke 
is highly corrosive to steel and cast iron, 
but not to stainless steel or firebrick. 

Kerosene heater 

The procedures you follow depend on 
how long kerosene heaters have been in 
storage. 

"Let's assume the heater has been 
stuck. away in the garage, untouched 
since its last use in, say, April, " says Mike 
Baron, technical training manager for 
Kero-Sun Inc., makers of kerosene heat- 
ers. "Here are the steps to take." 

1 . Empty the tank of kerosene. Kero- 
sene is not a stable fuel, and tends to 
deteriorate over time. 

Clean the tank if sediment was appar- 
ent in the emptied kerosene; pour in a 
small amount of fresh kerosene, swirl it in 
the tank and discard. 

2. Unless the wick has been used for 
only a very short time, replace It (a new 
wick costs about $10). Otherwise, re- 
move the wick, squeeze it dry with paper 
towels, and let it dry completely. 

3. Vacuum the air ports at the base of 
the heater. 

4. While you have the wick out and 
the heater partly disassembled, clean 
the entire unit with a household clean- 
er. Don't use a spray cleaner. 

5. Test the batteries, if your heater 
uses an electric spark for ignition. 
Replace near dead batteries. 

6. Clean contact points, terminals. 

7. Refill the tank after the unit is reas- 
sembled. Buy standard U.S. kerosene or 
Jet A, kerosene-base fuel, so long as the 
fluid is water clear. 

Electric baseboard heaters 

To shape up your electric basetx)ard 
heaters, follow these steps: 

1. Disconnect the current. 

2. Remove the outside cover and 
vacuum the heating elements. Don't 
damage the resistance wiring. A clean 
unit will prevent black marks from appear- 
ing on the wall behind the heater. 

3. Replace the cover, connect the 
power and turn on the unit. If it doesn't 
work, call an electrician. 

SOURCES FOR CHECKLIST 

Borg-Warner Corp., York Drv.. Box 1592. York. Pa. 17405 
(heat pumps). 

Fasco Industries Inc.. Box 150. Fayettesvrlle. N O. 28302 
(electric resistance and other heating equipment). 

Kero-Sun Inc.. Kent. Conn. 06757 (kerosene heaters). 

Lennox Industries Inc.. Box 400450. Dallas. Tex. 75240 (fur- 
naces and other heating equipment). 

Majestic Co.. 245 Erie St., Huntington. Ind. 46750 (fire- 
places). 

McGraw-Edison Co., Portable Appliance Group. 1801 North 
Stadium Blvd.. Columbia. Mo. 65201 (portable electric heal- 
ers). 

Research Products. 1015 East Washington Ave.. Madison, 
Wis. 53701 (spray adhesive (or aluminum grille of filter). 
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FAMILY OF SEVEN CUTS ' 
HOT WATER BILLS IN HALF!* 

Tankless Heater Provides Endless Hot Water 




1 


u 




The Hughson family 
iust took 7 showers 
in a row — the 7th 
was as hot as the first 
— and they're saving 
hundreds on their 
hot water bills too. 



The Hughson family of Pennsylvania 



Sound, Simple, Money-Saving Idea 



HOME 
GUIOE 



Electric wall, ceiling heaters 

Maintenance for electric wall and ceil- 
ing heaters is the same as that for base- 
board units. The difference on many wall 
and ceiling heaters is a fan. If the unit has 
a fan, clean the blades. If the motor is the 
type that takes oil, add one drop a year of 
SAE-20 motor oil. 

Portable electric heaters 

Nichrome- and quartz-element heaters 
are readied the same way. The three 
steps are: 

1. Check for exposed wire on cord; 
check plug. Replace if defective. 

2. If the heater was stored where it 
could have been banged or dropped, 
check for damage to the case. 

3. With a soft brush, or a brush on a 
vacuum wand, clean off any dirt and 



Maintaining a Iterosene heater Includes 
cleaning the unit, emptying and wiping the 
tank, and replacing or drying the wick. 

dust from the outside of the elements. 

Don't open or take apart a malfunction- 
ing portable heater; that automatically 
voids the guarantee. 

Thermostat 

Thermostats are more complicated 
than ever before. If you call a serviceman 
for any other repair in the list above, have 
him examine and test the thermostat. In 
fact, better have a pro look at it anyway. A 
bad thermostat could throw your budget 
into a tailspin. m 



Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of 
the tank itself and into your storage or 
crawl space area? 



costs and energy consciousness, a new 
THERMAR'-TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested in saving money and saving energy. 



The Perfect Answer-New Thermar'" 
Tankless histant Hot Water Heaters 

If heat losses are created by the need to 
keep large volumes of water standing in a 
tank, why not eliminate the tank? And, 
that's just what Thermar" has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit 
which ACTUALLY CREATES HOT WATER 
AS YOU USE IT. A microswitch on the unit 
automatically turns on the moment hot 
water is needed. Then a continuous 
stream of delightful, sparkling hot water 
flows from the tap for shower or wash 
basin. IMAGINE — as much hot water as 
you want — produced in a never-ending 
stream as long as you need it. 

The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly " appli- 
ance in your home. In this day of rising 

1982 World's Fair 

Featured Popular 
Science Magazine 
, AS seen or. TV'^ ' 

, Member ^ f^^f.^g^^c. Inc. 
PTT^ar.turer's Assu 



STORAGE TANK 



THEMUR 




Storage taniis Iteep 
large volumes ot wa- 
ter heated ... all tlie 
time, link cycles on 
and oil 24 hrs. a day 
— even when you're 
away. Tank can also 
"run out" ol healed 
water when needed. 



Tankless design is 
small in size, doesn't 
store healed water — 
but creates II on de- 
mand. Uses no energy 
until you need hot 
water. Can produce 
120 gallons and more 
an hourl 



U.L. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 

You'll recover the initial costs many times 
over in fuel savings as the years pass. 
And, you'll enjoy a lifetime of hot water — 
shower after shower after shower! 

I* Savlngt wUI d*p«nd upon local cofti ol hi«4, typ* ol fuol 
uMd, condltkKi, ago and typo of prooont hoater aqulpfflont 



FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1.800-S47-599S 



mmui 



Johnson Power Tech 
Melrose Square 
Greenwich, CT 06830 



I would lll<e to cut my hot water heating bills in half! Please RUSH your FREE catalog of 
THERMAR'" INSTANT. TANKLESS HEATERS. Include details of the absolutely unique 10 year 
guarantee and replacement plan. I understand that I am under no obligation to buy anything and no 
salesman will contact me. 

Name 



Address 



j City 



State . 



Zip. 



Canadian Residents send to 56 Bramsleele Fid . Suite 6. Brampton, Ontario L6W3N4 



PM0682 



KEROSENE HEATER 

CLEAIM THOROUGHLY 



BY WIPING 




INSIDE TANK 
THEN DRAINED 
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Caulk: 
The Fuel 
Saver in 
ATube 

Cracks in your house lose 
more heat than you may 
realize. Caulk now to save 
costly fuel this winter. 



by John Ingersoll 

Get out your keyhole saw. Cut a hole 
the size of a basketball in the north ; 
side of your house and let the cold wind 
whistle in. Nutty? Right. Yet an equivalent 
amount of air leaks through minute cracks i 
and crevices in an average house. ; 

Cold air infiltration remains the No. 1 ' 
heat robber and energy waster, even ' 
though fewer houses suffer from winter ' 
chills than a decade ago. In summer, the 
same cracks leak out cooled inside air 
and let in hot outside air. Homeowners 
are learning: Among the energy conser- 
vation steps they take most often — after 
insulating — is caulking those energy- 
dumping slits. 

Though it takes time and a little prac- 
tice, caulking isn't difficult. Few do-it-your- 
self home energy improvements pay back 
more, sooner, or for less outlay. 

Costs, based on a standard 1 1 -oz. car- 
tridge, depend on the type of caulk, the 
size of the bead it takes to fill the crack, 
and the number of feet to be sealed. In the 
case of a house with severe cracks, or a 
new, unsealed house, the cost of applying 
a %-in.-wide bead of caulk to 500 linear ft. 
of cracks would require 28 cartridges of 
caulk, each covering about 18 linear ft. of 
cracks; at $6 a cartridge, total cost would 
run $168. However, the cost of tightening 
an average house might run under $100. 
Here's why: 

■ You don't have to buy the highest 
priced caulk. Materials at $3 to $4 a car- 
tridge could serve you admirably. 

■ Whatever the age of your home, it 
would be odd if some caulk didn't already 
pack the cracks around the windows, 
doors and other joints. 




Thermogram is a photo taken with infrared 
film that registers heat rather than light. 
Red areas show where heat Is escaping 



■ A Vs-in.-wide opening at seams is big. 
Most cracks are narrower. Figure a %-in. 
bead as average for the job. 

■ The coverage estimate of 1 8 linear ft. 
per cartridge in the example is conserva- 
tive. Depending on crack depth and 
spreading technique, you will actually be 
able to cover from 1 8 to 27 linear ft. with a 
ya-in.-wide bead, with one single cartridge. 

Added up, these four price-reducers 
put your actual cost for caulk more in the 
range of $20 to $50. 

Buying the right cauilc 

In store racks, you'll find a number of 
different basic qualities of caulk. Here's a 
rundown on each, listed by its approxi- 
mate price, starting with the cheapest. 

Oil-base caulks are used by contrac- 
tors because they're cheap. Homeown- 
ers shouldn't use them. That's a state- 
ment by a lab technician for a company 
that makes oil-base caulks, along with a 
full line of acrylics, butyls and others. 

Consider yourself lucky if you get two 
years' performance from an oil-base seal- 
er before cracking and shrinkage begin to 



PI 



through uncaulked cracks. Leaks around 
windows show up as separate heat-loss 
lines, as do those at edges of eaves. 

appear. Some of these products won't 
survive one year. Oil caulk doesn't gun as 
easily as acrylic latex, requires a prime 
coat in the crack before application on 
new work, shouldn't be applied unless 
ambient temperature is 60° F. or above, 
and is paintable — in fact, should be 
painted to stretch its durability. Cost: $1 to 
$2 per 11 -oz. cartridge. 

Butyl caulk is a rubber-base material 
that lasts for many more years than oil- 
base because of its elasticity. Available in 
some colors, as well as white, butyl 
doesn't require a primer, and can be 
painted after approximately 12 hours of 
curing. 

You'll find it is somewhat more difficult 
to gun than acrylic. Don't apply butyl 
when temperature is below 50° F. Cost: 
$2 to $3 per 1 1 -oz. cartridge. 

Acrylic latex caulk is a favorite of 
many pros. One homeowner, with a 
house in Pennsylvania's Pocono Moun- 
tains, gunned acrylic into the house 
cracks 15 years ago, and hasn't touched 
it since. Acrylic flows from the cartridge 
more easily than any other material, yet 
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doesn't sag, especially those brands rein- 
forced with a small amount of silicone. 

Acrylic can even be applied over a sur- 
face that's slightly damp, but not when 
temperatures are below 50° F. The bead 
is paintable when the surface forms a skin 
and isn't sticky to your touch. That takes 
24 to 36 hours of curing in temperatures 
above 50° F. Available in colors, clear and 
white, it costs the same as butyl: $2 to $3 
per 11 -oz. cartridge. 

Acrylic copolymers are the new guys 
in town. Pros say their performance is 
every bit as good as that of still higher- 
priced stuff, maybe better. Makers claim 
acrylic copolymers adhere more tightly to 
a wider variety of materials than do the 
silicones. 

Available in white, clear and some col- 
ors, these materials don't need a primer 
before application and can be painted 
once the solvent has evaporated, a pro- 
cess that takes about seven days. As with 
acrylics and butyls, caulk only when tem- 
peratures are above 50° F. These caulks 
gun easily, don't sag and stick to them- 
selves when you make two runs in a wide 
crack. Cost: $3 to $4.50 per 11 -oz. car- 
tridge. 

Hypalon caulk is a high-quality elasto- 
meric available in white and colors. It can 
be applied in temperatures down to 40° F. 
You can paint this caulk, it doesn't require 
a primer and makers claim a 20-year life 
for the material. It doesn't gun as easily as 
acrylic or acrylic copolymer caulk. Some 
producers distribute it in a cartridge with 
an oversized tip for that reason. One 
problem: You may not find it stocked at 
your favorite building-supply outlet. Cost: 
$3 to $5 per 1 1 -oz. cartridge. 

Silicone caulks were king until the 
acrylic copolymers came along. Silicones 
are still excellent — in fact, they've been 
improved since makers now offer three 
types: a plain silicone for most outside 
jobs, a masonry caulk formulated to 
adhere to masonry better, and a door- 
and-window caulk that now, for the first 
time, is paintable. All three are priced 
almost the same. 

Silicone caulks can be applied in just 
about any weather — even below freez- 
ing. They don't gun as easily as acrylics, 
and are tougher to use in icy tempera- 
tures. Durability is certainly as long as 
competing materials and, in many cases, 
longer. Most of the silicones do require a 
primer before application. Check the 
label. Cost: $5 to $6 per 11 -oz. car- 
tridge. 

Neoprene, moisture-cured urethane 
and polysulfide caulks are used mostly in 
commercial construction, where substan- 
tial movement in the building requires a 
highly elastic sealer. They cost about the 
same as silicones, or a bit more. 

Foamed urethane caulk is a relatively 
new workhorse that not only seals a joint, 
but insulates, as well. Use it alone, or 
apply a bead in a deep crevice to fill the 

(Please turn to page 124) 




Caulk wherever unlike materials meet, even 
it you cannot feel an air leak or spot water 
seepage after a heavy rain. Here, wooden 
door jamb meets brickwork. 




Sealing a vertical joint where brick chimney 
meets board-and-batten siding keeps out 
driving rain. Push the gun up at an angle to 
drive caulk deep Into cracks. 




Foamed urethane Insulation from aerosol 
tube can seal larger gaps, like this rough 
opening around hose bib in the brick foun- 
dation. Apply several thin coats. 




Metal frame for sliding window should bd 
caulked by pushing gun (from left to right 
as shown here) to force caulk Into crack. 
Push gun; don't pull It toward you. 




Aluminum-sheathed soffit meets brick wall 
and air escapes. Use dark caulk, match sof- 
fit color or use clear caulk which takes on 
appearance of adjacent surfaces. 




Outside corner where side walls meet can 
be caulked with clear acrylic copolymer. 
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CAULK (Continued from page 123) 

space before sealing it in with a standard 
caulk. The foam applies and cures fastest 
at 75° F. 

The foam is packed as a liquid in an 
aerosol can with a flexible tube spout. The 
can contains 14 oz. of chemical, which 
produces roughly 1 75 linear feet of bead 
at V2-in. width. Cost: $7.50 to $8 per can. 

Application tips 

■ Before applying new caulk, remove 
the old. Use the side of a paint scraper or 
a stiff, bent wire to clean the crack. 

■ Though some materials don't require a 
primer, it's good to use a primer with any 
caulk. Apply one coat and let it dry. This 
step contributes to a caulk's longevity. 

■ A crack more than V4-in. deep ought to 
be stuffed with fiberglass or steel wool or 
filled with urethane foam before applying 
a bead of caulk. You want the caulk to 
exercise a two-way stretch — right and 
left — rather than be pulled from behind. 
The third pull may suck in the bead, leav- 
ing a gap you thought you'd closed. Don't 
use oakum, even if you can find it. The oil 
in oakum bleeds through the caulk. 

■ Don't pull the bead down a crack. Push 
the nozzle of the caulking cartridge at a 
45° angle. This forces caulk into the 
crack, rather than on top of it. 

■ Release the gun trigger at the end of a 
run or caulk will continue to run out. 

■ When you're through, and want to use 
the remaining caulk another day, seal the 
tip tightly after cleaning out excess caulk. 
If the cartridge isn't sealed, air leaks in to 
begin curing the caulk in the tube. Shelf 
life for most caulks is about two years, 
unopened. 

The hardest part of any caulking job is 
getting started. Whether you use a hand- 
powered caulking gun or an air-powered 
one working on a small compressor, 
applying the caulk to the crack is easy. 
The returns are highest if your home is 
reasonably well insulated and has storm 
windows and doors already. m 

SUPPLIERS— CAULKING 

Bostick Consumer Div., USM Corp, Muhlenberg Industrial 
Mall. 4406 Pottsville Pike, Reading. Pa. 19605. 

Dap Inc., Box 277, Dayton, Ohk) 45401. 

Darworth Co., Box K, Avon, Conn. 06001. 

Dow Coming Corp., Elastorver Business, Midland, Mich. 
48640. 

H.B. Fuller Co., 315 South Hicks Rd., Palatine, III. 60067. 
General Electric Co.. Silwone Products Div., Watertord, N.Y. 
12188. 

Geocel Ltd., Box 653, Elkhart, Ind. 46515. 
Qibson-Homans, 1755 Enterprise Pkwy., Twinsburg, Ohio 
44087. 

Gulf Adhesives & Resins, Box 2900, Shawnee Mission, Kan. 
66201. 

Insta-Foam Products Inc., 1500 Cedanwood Dr., Joliet, III. 
60435. 

Macco Adhesives, SCM Corp., 900 Unkin Commerce Bklg., 

Cleveland, Ohio 44115. 
Red Devil Inc., 2400 Vauxhall Rd., Union. N.J. 07083. 
Tremco Mfg. Co., 10701 Shaker Blvd.. Cleveland, Ohio 

44104. 

United Gilsonite Laboratories (UGL), Box 70, Scranton, Pa. 
18501. 

Weldwood Products, Roberts Consolidated Industries, 600 

North Bakfwin Pari< Blvd., City of Industry, Calif. 91749. 
Woodhill Permatex, Box 7183. Cleveland, Ohio 44128. 
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Black caulk Is Inconspicuous where metal 
chimney flashing tucks under the shingles. 




Push caulk Into joints where a skylight 
meets the roofing and over the flashing. 



Stiff brush cleans dirt from cracks, so 
caulking can adhere to both materials. 




Clear caulk seals joint between acrylic bub- 
ble and the aluminum skylight frame. 



HOW TO CHOOSE THE RIGHT CAULKING 




Price 


Color 


Paintable? 


Applications 


Advantages 


Disadvantages 


on iMig 


S1 to S2 


White 


Must be 
painted 


Around windows, 
doors: not for 
outside use 


Inexpensive: 
paintable 


Short life, usable only 
above 60° F : guns less 
easily than acrylic; 
needs painting; cracks 


Biitiri 


$2 to S3 


White and 
some other 
colors 


Yes. when 
cured 


Around windows, 
doors; joints, 
foundations, 
flashing 


Inexpensive: long- 
lasting elastic 


Short life: usable only 
above 50" F ; guns less 
easily than acrylic 


Aciyllc 
lalai 


S2 to S3 


Clear, white, 
gray, brown, 
red. black, 
some others 


Yes. when 
cured 


Same as lor 
, bulyl 


Inexpensive: long- 
lasting elastic: 
guns easily: many 
colors available 


Usable only above 
50' F ; takes to 
2 days to cure 


Acrylic 
copolymer 


S3 to $5 


Clear, white, 
some colors 


Yes. when 
cured 


Same as lor 
butyl 


Moderately priced, 
durable: long-last- 
ing elastic: guns 
easily 


Usable only above 
50' F 


Hypalon 


S3 to S6 


White, some 

colors 


Yes 


Same as for 

butyl 


Durable, long-last- 
ing elastic: usable 
at temperatures as 
low as 40" F 


Guns somewhat slowly: 
difficult to buy at 
retail, expensive m 
quantity 


Silicone 


S5 to S7 


Clear, white, 
gray, brown, 
some other 
colors 


Specially 
formulated 

silicone only 


Same as lor 
butyl 


Durable; long-last- 
ing elastic; usable 
at temperatures 
below freezing 


Guns slowly in cold 
weather: expensive 
in quantity 


Foamed 
urethane 


$7 to S9 


White 


Yes. when 
cured 


Same as for 
butyl: also 
good for 
filling holes 


Moderately prced. 
easy to foam; 
insulative 


Usable only above 
75° F . as combustible 
as wood framing 


All materials are packaged in 1 1 -ounce cartrklges, except for foamed urethane, which comes in 


i 14-ounce spray can. 
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AMAZING HARD-TO-FIND SCIENCE BUYS 

Bargains in Alternate Energy — Health — Weather 
Hobbies — Magnifiers — Magnets — Telescopes — More 



NOW ON SALE^ Bargains in Alternate Energy -nealth- weather 



RADIOMETER LETS YOU SEE THE SUN WORK. The silvered finish 
gives you a hemispherical mirror. At a 
glance, you see everything going on 
around you. Operates on invisible Infra- 
red radiation. 5" high 3" in diameter. 
Ni. 60,SZ9 Rm.S7.9S NOW S6.7S 



OUR MOST POPULAR II A6HIFIER. Provides 10 power magnifl- 
I cation. Sturdily mounted In plastic with 

a swingout lens system so you can cany 
^B^^^^^^i. In your pocket or attach to key chain 
L ^M ^'Wir 3" X 1 V>" closed. 

Ni. 30,344 Reg.S22.95 NOW SI 9.75 



MINIATURE BAHERY POWEREO PUMP. Pumps 1 pt. per minute 
through 4" tutK (Included). Lifts liquid 
24 Inches. Self priming. Operates on 2 
1 Va-3 V flashlight batteries (not In- 
cluded). It is the perfect instrument tor 
darkrtnms, science fairs & table displays. 
Re, 50.345 Reg $5,95 HOW S4,95 

HYDROPONIC GREENHOUSE: GROW PLANTS INOOORS ALLYEARI 

Feeds plants a perfect mixture of 
water, nutrients & light, using no soil at 
all ! Get up to 10 times the yield of 
conventional soil. Contains nutrient 
mix & transport system. 
Ni, 31,129 Reg. $42,95 N0WS34.95 

RECORD HIBH AND LOW TEMPERATURE EACH DAY, Jumbo size 
steel and aluminum instrument with 
1 2" diam. Blue and pink indicators are 
carried to the lowest and highest points 
of day and left to be read before resetting 
Ni. 72.467 Reg, $19,95 NOW SI 7.05 





THIS FLASNLI6HT NEVER NEEDS BAHERIESI Electricity Is 
generated when you squeeze the fly- 
wheel—no recharging! Uses 2,2 V 
flashlight bulbs. It's compact: take it 
anywhere & never be stuck for a light ! 
5'/i" X 2", 

Ni.61.0S6 Reg,$25.95 N0WS16.95 




SAVE WATER WITH SHOWERSAVER. Cut hot water blU without 
giving up a stimulating hot shower. A 
perfect mixture of air and water provides 
Increased velocity at 75% less volume. 
Easy to Install. Chrome plated brass. 
Ni. 31,102 Reg. $12.50 NOW $11.25 




CHEMICAL LIGHT SLOWS AS EMERGENCY MARKER or as a signal 
for nighttime bikers! Can be seen In 
daylight, and for 1 ,000 yds. at night 6 
la plastic tube lasts 3 hrs. Comes In 
pkg. of 3, 

Ni.P-Sa923 Reg, $7,95 N0WS6.95 
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60FISHINBWITHTHIS MIGHTY MAGNET. Ufts up to 1 50 pounds, 
p I Discover underwater treasures; locate 
_^^^"V Items lost in water. Aluminum frame. 
ff^i^Hk I bar-handle. Light enough for any flsh- 
Ing reel. Resists corrosion. Wt. 2 lbs. 
Ni. 71.135 Reg, $26,95 NOW $24.25 
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NEW! THE 76 MM f/6 EDMUND TELESCOPE. . . 

COMPLETE WITH MOUNT READY TO USE 

Journey to the craters of the moon, . .study skyscrapers or nature's 
wonders! Expertly crafted in our own plant and specially designed as your 
first telescope. Precision optics, durable tutw, all-metal mount. The 25 
mm eyepiece delivers 1 7X magnification, perfect for all-around viewing. 
Its sleek design complenwnts living room or den, yet it's sturdy enough to 
t)e the perfect companion on a field trip or star party. Weighs just 5 lbs. 
Measures 1 S'/i" x 1 7'/s" x 11 ". Comes ready to use. , .so your exploration 
into space can begin right away. <|i O n n C 

No. 31,677 Reg. $109.95 NOW 009. 



BUILD YOUR OWN WEATHER STATION 

Accurately forecast weather and check your pre- 
dictions against TV and radio. Kit includes anemom- 
eter with windvane. Indoor Indicator board to show 
wind speed & direction; sensitive air tank barometer 
with 2 ft. indicator; sling psychrometer, rain gauge 
with calibrated tube to measure as little as 1/100 
inch, 1 00 ft. lead in wire; color cloud I.D, chart, fore- 
casting manual. Powered by 1 1 5V AC house current 
with safety cord, 0 O C DC 

No. 71.022 $29.95 NOWQLO.SU 





SAVE $8.00 ON THE 30X 
MICROSCOPE WITH BUILT- 
IN LIGHT! Ideal for inspecting 
plants, gems, photos. Center focus 
wheel; built-in light source; retractable 
condenser lens. S'A" x 1%" x %". 
No. 31.291 A ««t « r> nr- 
Reg$2495 *^$16.95 



MAKE YOUR OWN 9 FT. HOT 
AIR BALLOON. Watch it rise to 
about 200 ft. on just hot air. Will 
lift anything up to 1/2 lb. Kit in- 
cludes 1 0 precut gores, 6 ft. of 14 
gauge wire for ring and core. 
Instructions included. 

Reg. $5.95 ^ $5.35 





8X20 SPY SCOPE. So small it 
fits in the palm of your hand! 268 
ft. ® 1 ,000 yds. field of view. Only 
2 oz. Stores easily in your pocket, 
purse or glove compartment Bmsh 
metal finish. Incl. neck strap and 
3%" X 1 Vz" X 2" case. 

Reg. $29,95 $22.45 



FREE 



COMPLETE AND MAIL TODAY 



LISTEN TO YOURHEART I A sensitive bell diaphragm stethoscope, 
just like the one your doctor uses. Per- 
fect for teaching children about the 
wonders of the human body. 
Ni. 50.270 Reg. $12.95 NOW S9.95 



GIANT 
SIZE 

CATALOG 4-^ 

4,000 Unusual Bargains 
in Hard-to-Find Science 
Buys for Hobbyists, 
Schools & Industry 



, TO: limni SeiiRtHic Ci. 7211 H-18 Etectr* BilMlii 
lirrfiitii. NJ. 08007 



Quantity 



r 



Edmund Scientific 

721 1 H-1 2 Edscorp BIdg.. Barrington. N.J. 08007 



Total Prie* 
N.J. RMldcnt* Add 5% SatM Tax 
Total Encloaad 

D Send Free Giant Size Catalog 

Signature 

Name (print) 

Address 

City 
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CREDIT CARD 
HOLDERS 
ORDER TOLL FREE 

1 -800-257-61 73 
In Naw Jara«y 

1 •800-232-6677 

Method of Payment: 

□ Check end □ MC 

□ Visa □ Am Exp. 

□ Diners 
Card No. 



Expires 



Cor' 




PMEdttor 
Warms His Shop 
WrthTheSun 
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Independent roof system Includes the 4x8-ft. collector, blower and thermostat 





by Harry Wicks 

HOME AND SHOP EDITOR 

The fact that you are a Popular Mechan- 
ics reader means you know how to get 
the most for your money. And I'm no dif- 
ferent. My worl<shop is located on Long 
Island and, unfortunately, It is heated by 
electric radiant heat. This is probably the 
ideal heat system for a workshop (be- 
cause it is clean and safe), but it's no bar- 
gain. That's why I wanted a reliable solar 
system to minimize electric use. 

The system shown basically recircu- 
lates warmed shop air through a 4x8 
roof-mounted solar collector plate. It 
retails for $1 ,095 and is made by Manu- 
mark Inc., Browns Ridge Rd., Box 997, 
Chatsworth, Ga. 30705. 

Since the system's installation last Feb- 
ruary, I have had a marked decrease in 
my electric bills. Instead of the shop ther- 
mostat staying at 60° F. or so, I now turn 
this control down to 50° F. The solar sys- 
tem is set to go on when the collector's 
temperature reacfies 110° F. (whicti 
doesn't take very long) and the unit shuts 
down when the shop temperature 
reaches the setting on the Manumark wall 
thermostat. 

The model I picked is designed for 
installation from collector to ceiling- 
mounted grilles. The manufacturer offers 
several other roof, ground, and window- 
(Please turn to page 130) 

Installation consultants. Ed and Nelson Dina. 

Dina Power Center, Milton. N.Y 12547 

PM photos Rosario Capotoslo and Harry Wicks 



To prevent water leaks, quality caulk Is 
applied and bracket Is fully seated In ft. 




Correct tilt angle for the collector Is deter- 
mined using method that Is described in the 
text. Once tilt angle is achieved, the support 
legs are then marked and cut. 



Panel Is large and heavy enough to require 
two men to do the hauling up to the roof. 




Inside, a 2x4 cleat is spike-fastened across 
several rafters; upper brackets are an- 
chored to this memlier, wfrfle another is 
installed near eave for lower brackets. 
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Evervbodyls making money 
sellina microcomputers. 
Somebody s going to malce money 
servicing them* 



New NRI Home Study Course Shows 
You How to Make Money Servicing, 
Repairing, and Programming 
Personal and Small 
Business Computers 
Seems like every time you turn around, 
somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing micrq)rocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the industry is 
offering compact, affordable computers that handle 
things like payrolls, billing, inventory, and other jobs 
for businesses of every size... perform household 
functions including budgeting, environmental sys- 
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth faaors influenc- 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over a 100% increase in job openings for the 
decade through 1985. Most of them new jobS created 
by the expanding world of the computer 

Learn at Home in Your Spare Time 

NRI can train you for this exciting, rewarding 
field. TVain you at home to service not only micro- 
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written "bite-size" lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world's most popular computer It's the amaz- 
ing TRS-80™ Model III, with capabilities and fea- 
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 



(TRS-80 is a trademarl; 

of the Radio Shack 
division of Tandy Corp ) 





on by so many 
people. And it s yours 
to keep for personal or busi- 
ness use. 

You get plenty of praaical 
experience. Using the NRI Discovery Lab' that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multimeter you 
keep to use later in your work. TTien you use the lab 
and meter to actually access the interior of your 
computer ..build special circuits and write pro- 
grams to control them. You "see " your computer 
at work and demonstrate its power 

Computer Assisted Instruction 

Your TRS-80 even helps train you. You receive 
4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
as you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you'll be able to wite simple programs 
yourself. 

Become the Complete 
Computer Person 

In addition to training in 
B.ASIC and advanced machine lan- 
guage, you gain hands-on experi- 



ence in the operation and application of computers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets of today's computers. You're 
ready to take your place in the new electronic age. 

Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Tbday's offerings also 
include TV/AudioA'ideo Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25 " diagonal color TV... Industrial 
Electronics, Design "ftchnology. ..and other state-of- 
the-art courses. 

Free Catalog ... Mail Card 
No Salesman ^lU Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 



lini 

We'll give you tomorrow. 
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mounted models including one for instal- 
lation into a central ductwork system, and 
add-on collector panels which connect to 
the primary collector to increase heating 
capacity. 

The actual installation Is well within the 
range of an experienced do-it-yourselfer. 
But there are a couple of prerequisites. 
■ It is important that you are comfortable 
working on a roof. If you're not, hire a roof- 
er for this part of the job. 



■ If you do your own installing, have at 
least one helper to get the collector onto 
the roof and in place. 

Pick a roof location for the collector that 
ensures maximum exposure to the sun — 
and take care when setting the angle of 
the collector surface so that it is as nearly 
perpendicular to the sun's rays as possi- 
ble. A tilt equal to the local latitude plus 
10° (to focus on the winter sun) is gener- 
ally considered the ideal angle, according 



to Ed Dina, the consultant who rode shot- 
gun on the installation shown. 

Good instructions for installing the sys- 
tem (we used roof Model 5220) come with 
the package; the kit includes collector, 
blower thermostats, grilles and all major 
parts except flexible ducting. 'You can 
always get help from the dealer that you 
buy the unit from. For the Manumark deal- 
er in your area, write the manufacturer at 
the address on page 126. IM 




With collector plate Installed, roof cutouts 
for ductwork are marked and made. Warm 
air duct flange is already In place. 



Flexible duct is pulled up around collar 
(flange) and is held by clamp. Next, insula- 
tion is positioned and secured with duct 
tape. Under normal conditions, flexible 
ducting outdoors should last five years. 




In attic crawlspace, Nelson Dina completes 
the hookup of the return air flexible ducting. 



Solar Collector 
You Can Build 

This inflation-fighting solar hot-water 
system can save you up to two-thirds 
of the cost of comparable commercial 
units. It is a flat-plate solar collector which 
can be easily assembled by the home- 
owner, using ordinary home workshop 
tools. The collector consists of an absorb- 
er panel made from a series of copper 
tubes fastened to copper plates which 
have been painted black to absorb the 
sun's heat energy. 

The absorber panel, containing a non- 
toxic antifreeze, is mounted in an insulat- 
ed enclosure, which retains the heat pro- 
duced. As the absorber panel heats up, 
the antifreeze solution circulates through 
the copper tubes and a heat exchanger in 
the domestic hot-water tank. The insulat- 
ed tank stores the heated water until 
needed. For maximum heat absorption 
and transfer, the surface of the tubing is 
increased by utilizing flat copper sheets 
which are formed in a simple bending fix- 
ture to fit snugly around the tubing. The 
two are later soldered together to form an 
efficient heat absorber panel. The plates 
are fabricated from copper flashing, avail- 
able at building and roofing supply 
houses. 

The tubing is rigid '/2-in. type M and is 
available at hardware and plumbing sup- 
ply shops. The outer enclosure is of alu- 




On a sunny day, solar collectors shown supply ail hot water needs for a family of four. 



minum construction, which combines 
light weight, strength and excellent resis- 
tance to the weather. The aluminum "U" 
channel, angles and sheet are standard 
sizes and are stocked by metal suppliers. 
The glazing used is a clear fiberglass 
sheet, available through Sears catalog 
sales or from solar collector suppliers. 

— John Capotosto 



HOW TO ORDER PLANS 

The building plan for the collector shown 
above includes 24 step-by-step photo- 
graphs, dimensioned drawings and complete 
instructions. 

Send your check or money order for $4.95 
to C & R Engineering, Box 204, Lake Grove, 
N.Y. 1 1755. Canadian residents should remit 
in U.S. funds. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Kings. 8 mg. "tar". 0 .7 mg. nicotine; Lights 100' s. 9 mg. 
lar". 0 .8 mg. nicotine av. per cigarette, FTC Report Dec '81. 
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Take the road to f I 
in a low tar cigarette 





RALEIGH 



LIGHTS i 



Genuine tobacco flavor 
in Kings and 100)!. 
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RALEIGH LIGHTS 
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Auxiliary Space Heaters- 
How Safe AreTliey? 

Modern space heaters can be both efficient and safe. 
Here are some suggestions for their proper use. 



by Richard F. Dempewolff 




L__._l 1 

— ra 

f r 1 — ' 
> ■ 1 




m 


^ 3 






\ 1 
\ 

H \ 


^^^^ ^ "~ 






A- 1 





Artist's concept of typical home heaters: 1, convection- 
type electric; 2, quartz electric; 3, wall-hung gas; 
4, wood stove; 5, 360° kerosene; 6, fireplace Insert; 
7, kerosene (radiant); 8, oil-filled electric radiator; 
9, factory-built fireplace. All are discussed in text. 



In Port Jervis, N.Y., the owner of 
a wood-burning stove emporium 
checked the installation of a heater 
he'd sold to a local citizen. He found it 
with fire cracltling in the firebox. It sat 
in the middle of a small room. The met- 
al stovepipe extended horizontally, 
without an insulating thimble, through 
a lath and plaster wail, on across the 
adjoining room propped on the back of 
a wooden chair, and out through a 
half-open window in the far wall. "A 
setup for total loss by fire," recalls the 
dealer, "despite our careful instruc- 
tions and the maker's precise installa- 
tion recommendations." 

In Kentucky, an old lady was found 
dead in her bed last w/inter. A kerosene 
heater placed too close to the bed had 
burned all night, scorching bedclothes 
and producing lethal quantities of carbon 
monoxide in the tightly sealed little bed- 
room. 

In West Virginia, a whole family expired 
when the illegal portable propane gas 
stove in their bus-conversion mobile 
home used up all the oxygen in the weath- 
ertight dwelling. The vent above the 
stove, normally open for cooking, had 
been sealed to keep out chilly night air. 

In New York, a youngster knocked over 
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the family's portable electric quartz space 
heater on a wet tile bathroom floor, shat- 
tering the glass tube. He grabbed the 
metal handle and was electrocuted. 

In each instance, well-established rules 
for the safe operation of domestic space 
heaters were flagrantly violated, resulting 
in personal tragedy, and casting doubt on 
the relative safety of such heaters. 
Already, a number of localities have 
banned the use of certain types of space 
heaters. Recently, the Newark, N.J., fire 
department filed a petition with the Con- 
sumer Products Safety Commission in 
Washington, D.C, to ban the use of 
unvented kerosene room heaters entire- 
ly. After tests (described here later), the 
petition was denied. 

Other communities have written ordi- 
nances prohibiting the use of certain 
types of space heaters, and have estab- 
lished rigid rules governing installation of 
packaged fireplaces, wood stoves and 
other heating appliances. 

With the proliferation of all kinds of 
space heaters following the oil shortage, 
public confusion has resulted over what is 
safe in such stoves, and what isn't. 

Just what is the truth? Have there been 
valid safety tests on these devices? 

You bet there have. 



Space heaters of all kinds have been 
under careful investigation by the Con- 
sumer Products Safety Commission 
(CPSC) since 1973 (when the agency 
was founded), and by the Underwriters 
Laboratory. By 1 974, it became clear to 
CPSC officials, from ongoing fire surveys 
by the UL, that while some fires involving 
space heaters were caused by the char- 
acteristics of the product, many other fac- 
tors had a more vital bearing. 

KEROSENE HEATERS m 

When a petition comes to 
Jim Hoebel requesting an 
investigation of some appar- 
ently troublesome commodi- 
ty, CPSC's safety expert on 
liquid and solid-fuel heaters assigns a 
study to determine if the problem consti- 
tutes a serious hazard, as charged. He 
did that when the resurgence of kerosene 
heaters coincided with the lifting of old 
bans against them. 

"What we did," says Eleanor Perry, 
head of Engineering Services, "was to 
buy three brands on the open market and 
put them through a battery of tests. We 
knocked them over to test center of grav- 
ity. All were okay. We filled them with fuel, 

(Please turn to page 134) 



Earning a buck is hard. Enjoying it shouldn't be. 

It takes a lot of hard work to take it easy. So when we take it easy, 
Kessler is there, too. It's a smooth, easy whiskey-as smooth as silk. And Kessler's 
a smooth, easy whiskey on the pocketbook. That's easy to take, too. 
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HEAVY DUTY SPLITTERS 



More power 
per dollar 

4 gallon 
hydraulic 
oil tanic. 



Hydraulic 
oil filter. 



-Detent valve 



automatic return. 



2 stage roller 
bearing pump. 



High speed 
demountable 
wheels. 




Replaceable 

slide and 
wear plates. 



Heavy duty 
rectangular 
tube frame. 



Low 
profile 
15-ton 

unit. 



Now you can have all the power you need to shatter those 
stubborn hardwoods, knots and gnarls at a price that s a lot 
lower than the competition Our splitters are made of the finest 
heavy duty components and are built tough to last. Compare our features, then compare 
price You'll see some powerful reasons to buy Northern Hydraulics. 



15 TON 
New Vertical Model 

24" stroke, auto detent 
valve, high speed 
wheels 

$1190 



24 TON 

10 H . p. motor. 5" cyl.. 
24" stroke. 1 2" tires, 
auto detent valve, 
heavy duty H beam 
frame 

$1385 



15 TON 

High or Low profile. 
24" stroke. 2 stage pump, 
high speed wheels. 5 H .P. 
8" wedge. 6" tube 
frame 

$855 

(detent valve optional) 

1 2-TqN model available - »749 • 24-TON high profile 30" stroke - »1590 
Send for a Splitter Brochure: or it building your own send $1.00 for low price parts catalog. 

NORTHERN HYDRAULICS 

P.O. Box 1261 , Department PM9 
Burnsvllle, MN 55337 (612) 894-8310 



EiUSN EXTRA 
MQNETINYODR 
SPARE TIME. 



5-Wheelmg to independence! 




One land Operalion— Rear DinereRtlai Drive 

CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC BIKE that IS different and safer. It s so 
easy to handle, you control on. off. forward, 
reverse, speed, steering, and braking with 
just ONE HAND! 

Use CYCLE-CHAIR indoors as well as out- 
doors. Climb steep hills and ramps, travel to 
the store, or take it to the bank. Be indepen- 
dent on the Cadillac of 3-wheelers. Its low 
center of gravity and all-aluminum frame 
makes CYCLE-CHAIR the lightest, strongest, 
safest 3-wheeler on the market today. Costs 
only pennies to recharge at home. 

Send for free booklet and special offer on 
CYCLE-CHAIR. PEDALPOWER electric bike 
motors and pedal tricycles or call toll-free 
1-800-257-7955. in N.J. 800-232-6550. 

30 Day Trial • Money Back Guarantee 
GENERAL ENGINES CO., Dept. 692 

591 Mantua Blvd.. Sewell, New Jersey 08080 
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SPACE HEATERS 

(Continued from page 132) 

lit them and tipped them over. One spilled 
and ignited enough fuel in 15 seconds to 
destroy itself and everything around it. 
Another spilled and ignited a small 
amount of fuel before a cutoff valve on it 
shut. The small amount of fire did little 
damage. The third had a fast automatic 
cutoff. The flame went out before any fuel 
spilled. 

"We got samples of all the new stove 
brands and measured temperatures all 
over them during operation. Some com- 
bustion chambers got very hot. A child 
touching them could get a second-degree 
burn. But some had protective grilles 
around them that stayed cool enough to 
touch. So, after a litany of tests we were 
able to make recommendations for man- 
ufacturers' standards." 

"Now, says Perry, "the Underwriters 
Lab requires a switch producing tip- 
over flameout in 10 seconds. All 
approved kerosene heaters must have 
protective wails around the hot sur- 
faces." Today, kerosene heaters are 
as safe as room heaters using liquid 
fuel can be if they carry a UL label. 

Jim Hoebel points out a curious fact. 
Despite the surging increase in sales and 
promotion of these room heaters, there 
has been no relative increase in fires and 
casualties. Incidents that do occur often 
are from ancillary causes. 

"People who should know better keep 
putting gasoline instead of kerosene into 
them," he reports. "They sometimes mix 
up containers, and they store the flamma- 
ble stuff in the house. When you have all 
types of people storing and using liquid 
fuel improperly, there will be some acci- 
dents regardless of regulation." 

What about the grade of kerosene used 
in these heaters? Most manufacturers of 
unvented portable heaters specify K1 , a 
highly refined white kerosene. Grade 
refers to sulfur content. K1 should contain 
less than .04 percent by weight. In a 
series of K1 samples checked recently by 
the American Society of Testing and 
Materials (ASTM), some ran as high as 
.07 percent. Some refiners claim that K1 
can't be consistently refined to close tol- 
erances; others claim that most modern 
heaters can use fuel with up to .09 per- 
cent sulfur without producing a detectable 
level of sulfur dioxide — the stuff you don't 
want to breathe — as long as a window or 
door is left ajar. 

Can you tell by color? Not always, 
though most high-sulfur kerosenes do 
have a yellow tinge, and an odor. But oth- 
ers, loaded with sulfur, can appear water- 
white with little trace of smell. 

Last February, a reporter named Brod- 
erick Perkins on the Wilmington (Del.) 
News Journal traught 20 samples of K1 
from outlets in his area and had them test- 
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In the Viking Clock Dealer 
Program you can work at 
your own pace and make 
thousands of extra dollars. 
Build grandfather clocks, 
mantel clocks and others 
I , for re-sale and distribute 

j| clock movements and 
'-^ "UM finished clocks. Viking 
clocks are crafted from 
solid oak. solid walnut or 
solid cherry. Movements 
are West German 
manufactured solid brass. 
Compare your finished 
clock to clocks costing 
S1500 or more in stores. 
Yours will cost but a 
fraction of that. To qualify, 
order three movements 
(minimum). As a Viking 
dealer the prices you pay 
are greatly reduced Start 
earning money with a 
nationally advertised 
company in a proven 
program. Write or call 
Viking Clock Company 
today for more 
information 

Create a family heirloom 

VIKING 

W CLOCK COMPANY 

DEPT. NO. PM9-162 

Telephone inquiries - 205/943-5081 
Box 490, Viking BIdg., Foley, Ala. 36536 




ed. Five of them had sulfur levels above 
what is considered safe for unvented 
heaters. 

Can it constitute a real hazard? Not 
likely. But the best advice, according to 
CPSC officials, is the same as they sug- 
gest for options in all space heaters: Stick 
to manufacturers' recommendations. 

SOLID FUELS 

Even allowing for the num- 
ber of heaters in operation in 
each category, it quickly be- 
comes apparent that solid-fuel 
heaters (wood stoves and fire- 
places) lead the pack in the total number 
of fires and casualties associated with 
space heaters, as well as in the rate per 
million units in use. Portable unvented 
kerosene heaters, over which there has 
been much recent controversy, along with 
fixed electric heaters, have been involved 
in the fewest incidents by far. 

But that doesn't tell the whole story. 
Jim Hoebel emphasizes many inter- 
esting points: "Soiid-fueled heating 
equipment — primarily wood — made 
up more than one-half of all 1980's 
heating equipment fires, and more 
than 40 percent of the resulting 
deaths." He adds, however, that the 
largest share of components contrib- 
uting to the total in this category and 
others were chimneys and the connec- 
tor stovepipes that carry the smoke 
and gases from ail vented heaters to 
the chimney stack. 

What this signifies to Debbie Kale, 
who performs hazard analyses for the 
CPSC, is that misapplication of vent- 
ing components and improper do-it- 
yourself instaiiatlon, rather than flaws 
in the heaters themselves, causes the 
most fires. 

She points out that 70 percent of all sol- 
id-fuel heaters are consumer-installed 
and have never been inspected by a 
building or fire official. Standards adhered 
to, if any, are out of date. Single-wall flues 
are jerry-built through walls and, in almost 
every case, stove and connector pipes 
are too close to combustibles. 

"We contacted fire departments ev- 
erywhere and, from data they sup- 
piled," Kale reports, "we learned that 
the big troublemakers are metal stove- 
pipe-type chimneys installed by ama- 
teurs. People use the wrong kinds — 
single-wailed things stuck through 
wood-frame walls without a thimble. 
Only a small percentage of metal flues 
are installed professionally, and few 
homeowners read instructions care- 
fully." 

What's more, Kale notes, though 
some muitiwaiied metal chimneys are 
safety-tested for fireplace fire temper- 
atures, few are tested to withstand 
chimney fire temperatures, and they 
just can't take them. A number of seri- 
ous fires resulted when Inner sections 
of such chimneys overheated, broke 



loose and telescoped down Into the 
fireplace. 

Kale also observes that a safety engi- 
neer in North Carolina recently reported 
four fires in his area due to obstruction of 
air vents by the installation of glass doors 
on packaged zero-clearance fireplaces 
with triple-walled metal chimneys. With 
doors closed, thermal siphoning was 
blocked in such chimneys, which depend 
on airflow through the outer walls to keep 
the center flue from overheating. 

There has been a high percentage 
of fires involving some fireplace in- 
serts, as well. "Some inserts call for a 
connection between stove and flue," 



Kale notes. "Others don't. Often the 
latter are sealed into the fireplace 
opening and can't be pulled out to 
clean creosote buildup behind — a set- 
up for a hot fire." 

Creosote buildup is a most common vil- 
lain in wood-burning heater fires. "A fre- 
quent cause of creosote accumulation," 
says Dale Ray, economic advisor to the 
CPSC, "is flue-sharing. A recent survey of 
ours revealed that 44 out of 360 families 
questioned had two or more stoves or 
fireplaces tapped into a single flue or 
chimney — another invitation to creosote 
buildup and the fires which are associated 
(Please turn to page 136) 



"They're easy to use 
and last for years." 

"You can count on DAP performance and quality just like professionals 
do. That's why DAP is the only brand I recommend." 

Caulks. DAP gives you the widest 
selection . . . and DAP caulks last for 
years. For everything from weather- 
proofing around windows and doors 
to sealing around tubs and tile. 
Fillers. Easy-to-use DAP spackling, 
glazing, putty and wood filler products 
are ideal for all your patch-up, 
seal-up, fix-up projects. 
Adheslves. DAP gives 
you more. Top quality, 
easy-to-use adhesives 
that assure stronger 
than nail-tight bonds 
when installing panel- 
ing, furring, molding, 
flooring and more. 




"No wonder DAP is the most 
trusted name in cauil<s,fiiiers 
and adiiesives." 



© 1 982 DAP Inc DAP is a trademark of DAP Inc . . 
Home Products Division of Schering-Plough. Dayton. Ohio 45401 
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SPACE HEATERS 

(Continued from page 135) 

with it." Flue-sharing, of course, should 
be avoided. 

"When two or more heaters are used 
simultaneously on a single flue, draft is 
reduced," Debbie Kale explains. Creo- 
sote from the burning wood has more 
time to condense on the chimney walls, 
which are cooler and further enhance 
condensation. 

Much creosote buildup, even in a prop- 



er installation, depends on how the wood 
burner is used. Closing down dampers to 
create a slow, smoldering fire accelerates 
accumulation, since the chimney stays 
cool and the vaporized tars condense on 
its walls more readily. 

"We know from our research that all 
woods produce creosote," says Hoe- 
bel. "What also turned up was the sur- 
prising fact that softwoods produce 
less than hard, and wet wood less than 
dry— despite what we've all heard to 
the contrary." 



Ill ( . . 

Give yotir new home a « 
heating system that reaSbgtfy 
lets yotf control costs.^| 
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ELECTRIC CIRCULRTING HOT-WATER HEAT WTTHOUT PLUMBING 



The SOFTHEAT system lets you 
control each room's heat individually 
—the best heating cost control you 
can have. But safety and comfort are 
outstanding advantages, too. Hot- 
water heat is clean, doesn't dry the 
air. Warmth is spread evenly biy 
convection— no noisy blowers. 
Thermostatically controlled, with 
many safety featxires. It's the heater 
you can live with. 



INTERThERM, 

In Canada, call Greg Lund Products. Lid . 416.845-7558 



FREE HEATING ANADTSIS 

For permanent instfiUations. Just 
send us your home plans. 



FMail to: 
INTERTHERM INC. 
Dept. PM-982 
10820 Sunset Office Driwe 
St. Louis, MO 63127 

Ten me more about SOFTHERT: 
□ Portable units 

EH Pemianent units. CH I include floor 
plan for free whole-house analysis. 
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On top of it all, when creosote builds up 
in flues and chimneys, it means that the 
stove is no longer properly vented, and 
toxic fumes back up into the room, creat- 
ing another hazard. 

GAS HEATERS 

Improper venting is a ma- 
jor problem with many types 
of space heaters. "People 
hate to waste expensive heat," ob- 
serves Dale Ray, another CPSC expert, 
"so they tend to Iceep windows and 
doors tightly shut when heaters are 
going, it's the worst thing they can do, 
especially If the burner Is unvented." 
(See Bring In Fresh Air Without Losing 
Heat, page 138.) 

While heater manufacturers, the Un- 
derwriters Lab and agencies such as the 
CPSC all issue specific guidelines and 
warnings regarding installation and oper- 
ation of their products, there's no telling 
what people will do, the experts say. 
Many fires and cases of asphyxiation and 
carbon monoxide poisoning have oc- 
curred — especially in the rural South — 
from people bringing portable propane 
gas stoves and hibachis, bright with burn- 
ing charcoal, into weathertight trailers to 
take the chill out of a cold morning. 

Dennis McCroskie, the CPSC's spe- 
cialist in gas and electric heater engi- 
neering, points out that portable pro- 
pane heaters are illegal for residential 
use, yet some people will use them 
anyway — often with tragic results. 
"While containers are designed to pro- 
vide safe heat outputs and pressures," 
he notes, "people fill empty propane 
bottles themselves, a problem espe- 
cially in cold weather. When the weath- 
er warms, the fuel expands and pres- 
sures skyrocket. The safety valve 
opens and propane escapes. In cases 
where a pilot light was going, or some- 
one was smoking, there have been 
disastrous fires and injuries." 

Last year, to stem a rising tide of deaths 
from oxygen depletion and carbon mon- 
oxide poisoning from gas heaters, the 
CPSC proposed a standard for an oxygen 
sensor and cutoff valve on such heaters. 
"Oddly," McCroskie points out, "there are 
more cartx)n monoxide poisoning cases 
with vented heaters than with the 
unvented ones. Why? People plug the 
vent pipes because they waste heat. 

"The gas problem is a serious people 
problem. The public needs to know a lot 
more about the unusual properties of gas. 
Carbon monoxide is heavier than air, so 
you can't vent it with overhead fans. It 
seeks low spots and puddles in them." 

Fixed gas heaters, for which propane or 
natural gas is piped to permanently 
installed heaters, are legal and relatively 
free of problems if users follow the man- 
ufacturers' operating instructions. 

The prime point emphasized by experts 
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plastic-domed ventilating skylight 





is that users should constantly remind 
themselves that gas is toxic and — under 
certain conditions — explosive. "Ade- 
quate ventilation is a must," Jim Hoebel 
warns, "especially for unvented types of 
heaters that leave combustion products in 
the room." 

Actually, on all gas heaters pro- 
duced since January of this year, a 
new regulation requires manufactur- 
ers to Include an oxygen depletion 
sensor that shuts off the stove if the 
oxygen content of room air falls below 
18 percent. "While the real hazard is 
carbon monoxide poisoning, rather 
than oxygen depletion," Hoebel ex- 
plains, "if the oxygen drops as little as 
10 percent, it's a sure thing that the 
monoxide level is too high." 

ELECTRIC HEATERS 

Since fixed electric room 
heaters — such as baseboard 
heaters — have caused few in- 
cidents of fire or injury per million users, 
most of the CPSC's work has been with 
portable models. These come in two 
basic kinds — convection types that warm 
the air passing around them or that blow 
air across their elements, and radiant 
types that reflect the heat and warm any 
objects (such as people) within the path of 
their radiant beams. 

Most accidents involving portable elec- 
tric heaters probably are related to fire 
rather than electric shock — though there 
are problems in both areas, according to 
Carl Blechschmidt, program manager 
and specialist in electrical hazards at the 
CPSC. "We had tip-over problems 
among earlier portable models with a high 
center of gravity," he recalls. 'Some had 
fallen into furniture and started fires. 
There were also cases of shock with 
quartz-type heaters in which the heating 
element is enclosed in a glass tube. If 
they tipped over on a hard floor — like 
ceramic tile in a bathroom — the glass 
could shatter, exposing the element, 
which then might short against the metal 
housing, energizing it." 

People, wet from bathing, try to right 
such tip-overs, and have suffered fatal 
shocks. "Electricity and water don't mix," 
Blechschmidt observes. "The fact is, you 
can't tell when you feel the tickle if you've 
got hold of a potentially lethal 1 0 milliamp 
can't-let-go jolt, or a harmless half-milli- 
amp nudge. The same current that tickles 
a guy standing on a carpet with rubber- 
soled shoes can kill a man in bare feet on 
a wet bathroom floor." 

"The best advice," Blechschmidt 
adds, "is to heat the bathroom before 
you go in, then unplug the heater when 
you bathe— to avoid electric shock." 

A new tip-over cutoff switch should cut 
incidents way down, " he says. l_ate-mod- 
el, UL-rated electric stoves have it. 

In short, you won't go wrong with any 
type of heater bearing a UL label — if you 
use it exactly as directed. IM 
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LET THE SUN SHINE IN . . Skylights offer a striking and inexpensive way to improve your 
day time living Pleasant, efficient overhead day-lighting will transform dull rooms into 
bright, cheerful, much more livable space. Each Ventarama brings definite solar winter 
heat-gain with natural air-conditioning. Complete package, double domed units fit any 
roof, any roofing, and any climate. Please write for free literature. 



75 Channel Drive, Port Washington, N.Y. 11050 (516) 883-5000 

© Copyright 1978, Ventarama Skylight Corporation 



The Curtis Affordables! 



A NEW collection 
of practical, com- 
fortable and energy 
efficient homes. 

Don't make or break 
your plans for a new 
home until you have 
seen our new line of 
affordable homes. 
You'll like their looks 
, , . and price. 



YOU COMPLETE IT... 
SAVE $1 GOG'S ! 

Curtis professional carpenters 
do the heavy, difficult framing 
on your lot and foundation. You 
finish it with Curtis materials 
and step-by-step instructions... 
and save high professional 
labor costs. 




You. too. can join the Curtis family of 
new homeowners. For full details send 
coupon or call today. There's no obli- 
gation. 

There's a representative near you! 

PHONE- CALL TOLL FREE ) -800-54 7-5995 
OR (6'!l 542-1300 
Complete It Yourself 

Curtis Homes Ifit 

It you have desire We have the trust' 



AFFORDABLE 
FINANCING...TOO! 

We make homeownership 
possible now! 

■ No big down payment/deposit. 

■ Below market Interest rate. 

■ Your land may not have to be 
fully paid for. 

■ Your first Installment delayed 
six months.* 

■ Permanent mortgage assistance. 

'Finance charge accrues on date ol 1st delivery 



Tsend me your FREE Homes Catalog 
CURTIS HOMES, DEPT. PM-1 

2201 Florida Ave So , Minneapolis. MN 55426 
(Please Prmi) 

Name 



_State_ 



City 

County 

n I own or can get a lot. 

o Enclosed is^l^OO for D^norM^handHn^ 



-Zip- 



.Phone( 
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Bring In Ftesh Air 
Witliout Losing Heat 

Superinsulated, tightly sealed homes conserve heat 
and energy, but they retain stagnant air, too. 
Air exchangers are the practical solution. 



by John Ingersoll 

High fuel prices have driven many 
homeowners to add more insula- 
tion, block out drafts, caulk cracks, Install 
tighter windows and generally seal up 
their houses. The object of this exercise is 
to contain skyrocketing heating costs. 

All of these procedures work, but now 
some homeowners are finding that they 
have done too good a job. Sure, they're 
saving on fuel bills, but they're also find- 
ing that ihe odor of Uncle Oscar's cigar 
lingers not for hours, but for days. Steam 
from the shower collects as condensate 
on windows. Yesterday's burned beans 
continue to haunt you. In short, the stale 
air inside the house remains inside 
instead of filtenng out through the 
cracks. 



The buttoned-up 
home of the '80s 
needs mechanical 
help to move old 
air out — and fresh 
air in. Typical air- 
exchanger setup 
works as shown 
in the drawing 
on the right. 



The solution to this indoor air pollution 
problem is obvious — ventilate. But the 
difficulty Is that you ventilate your expen- 
sive heat right out the window or open 
door. 

There is a way to ventilate while retain- 
ing up to 80 percent of the heat that would 
othenwise exit with the stale air. Air-to-air 
heat exchangers have been around on a 
commercial scale for more than a gener- 
ation, but smaller models for residential 
use are new. Up until now, there was no 
need. All houses breathed. Stale air, 
water vapor and 
other odors 
escaped 



through the cracks— along with quite a lot 
of heat. 

All those air leaks changed the air in the 
house several times each hour. In many 
dwellings, you could feel the cold drafts, 
and the air-change rate was much higher. 
Uncle Oscar's cigar odor and the burned 
beans smell escaped with the rest of the 
hot air. 

Then came the energy crunch, driving 
fuel prices up by sometimes as much as a 
factor of 10. Instead of 16 cents per gal- 
lon, oil prices jumped to $1 .50 or more. 
Heating bills for many houses soared to 
more than $2,000 per year. Natural gas 
rose, too, despite price controls, and elec- 
tricity went out of sight in many parts of 
the country. 

All of which completes the circle and 
brings us back to houses so tight they 
may have only one air change in five 
hours or 0.2 air changes per hour. Some 
of these houses bustled with activity and 
the air reeked and steamed. Owners 
complained of moisture and odors. 

These same homeowners did not com- 
plain about even more serious types of 
indoor air pollution because they were 
unaware of its dangers. Many of these 
pollutants — like carbon monoxide, radio- 
active radon, formaldehyde and 
soot particles — do not smell 
bad or steam up the win- 
dows. Their effects, how- 

P/ease turn ;o page 145) 
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NOW SAWEW%TO 50% ON SELECTED MERCHANDISE: 

FIX-UP TOOLS ■ INSTALLED HOME IMPROVEMENTS ■ PAINT & PAINT j ; 
SUPPLIES ■ BATH & KITCHEN IMPROVEMENTS ■ DO-IT-YOURSELF 
SUPPLIES ■ ENERGY EFFICIENT PRODUCTS ■ HOME SECURITY ITEMS . 



Expert planning help 
Authorized installation 
available, ask for the 
installed price 
One-year installation 
warranty* 



ANDTAKE ADVANTAGE OFTHESE NATIONWIDE EXTRAS Cf^f^^ 
ning help ■ Wide range of do-it-your- ■ Most replacement parts %; 



■ Wide range of do-it-your- 
self guides 

■ Prompt delivery service 

■ Wide choice of models, 
styles and prices 

■ Famous quality names like 
Craftsman,' Kenmore* 
and Weatherbeater" 

Satisfaction Guaranteed 
or Your Money Back 

You can count on 



Prices and dates apply only to 
the continenlal United Stales. 




available for ten years ; 
after purchase i 
Free estimates 
Credit plan to suit most 
any need 

Wide range of main- 
tenance agreements 
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*Should the workmanship of Sears arranged 
installation prove faulty within one year. 
Sears will correct it at no additional cost. 



SUPER FIXUP VALUES 
THE 
YOUR 




SAVE $40 

Insulating Storm/Screen Door 

$15999* 




Sears premium storm door offers 
attractive styling along with fea- 
tures that provide durability, secu- 
rity and insulation. Includes 1!4-in. 
thick aluminum frame filled with 
foam-plastic core; massive keylock 
latch and deadbolt. In sizes, 32-in. 
X 80-in. and 36-in. x 80-in. Choice 
of styles: Crossbuck (ft 2327), Full- 
view (#2328) or Side-lite (#2331). 

ON SALE: Aug 29- Sept 25 




SAVE $100 
Sears Convection Wici< Heater 



$19999 



Portable, yot produces 20,000 Btuh. 
Puts heat where vou want it. Uses cost- 
efficient kerosene. I.b gallon capacity. 
Push-button start; tip-over safety off- 
switch; UL listed. (#40311) Note: Some 
locations restrict sale or use. Check 
your local codes. California law pro- 
hibits sale for use, or use of such un- 
vented heaters, in dwellings. 
ON SALE: Aug 29 (close-out while quantities 
last). 



SPECIAL PURCHASE^ 

Kenmore* Thrlf-T Thermostat with 
Triple Set-back 



$3999* 



Set it for day and for night. Can save you 6% 
to 30% on heating and/or cooling costs. For 
24-volt gas, oil or electric furnaces. (#9100) 
AVAILABLE: Aug. 29 (while quantities last). - 




SAVE $3 to $5 
ENTRY LOCK SET AND 
DEADBOLT LOCKS 
(g) Entry Lock Set. Now $8.99. Anti-shim 
deadlatch helps prevent bolt from being 
opened. In bright brass finish. Needs 
only a screwdriver to replace worn lock 
sets. (#57401 or #56661) Save $3.00. 
Deadbolt Locks. Two steel inserts in bolt 
resist sawing by rolling with blade. 1-in. 
throw makes it tough to pry door open. 
In bright brass finish. 
(D Single Cylinder Deadbolt. Now $14.99. 

(#57425 or #56671) Save $4.00. 
© Double Cylinder Deadbolt. Now $16.99. 
(#57427 or #56674) Save $5.00. 

ONSALE: Aiu! ""'^ept. 11. 





SPECIAL PURCHASE^ 

Sears Garage Door Opener 
with Reversing Sensor 



$15988 



Safety and security designed. If invisible beam is 
broken, closing garage door automatically reverses 
itself before it touches anything. Vi-HP motor; 
4y2-min. light delay; over 19,000 digital codes. 
Includes transmitter. (#6555) 
AVAILABLE: AuK 29 (while quantities last). 

Sears Digital Touch Code lock. Now $39.99. Opens 
automatic garage door without using transmitter No need to carry house 
keys if you nave an attached garage. Works with Sears and most other auto- 
matic garage door openers. (#6527) Save $10. 

ON SALE: Aug 29- Sept 2S 




gears ^all 




® SAVE $1.00 on Sears Best 
Draft Barrier™ Weatherstrip |^ 
Tape. Adhesive backed vinyl: c-*oo* 

1-in. x17-ft. (#74847) y-yrf^ 

(f) SAVE $2.00 on Plastic ^. 
Sheeting. 4-mil. thickness; c>ioq* 

250 sq. ft. (#74856) 

© SAVE 50< on Outlet 
Sealers. Includes 7 outlet 
seals, 3 switch seals. (#74838). 

©SAVE $1.50 on Aluminum ^. 

Thresholds. toSo* 
36-in. X y4-in. (#74881) 

Now 

36-in. X I'/ie-in. ( #74882) $4*9* 

®-@ ON SALE: Aug. 29-Sept. 11 

(D SAVE $1.35 on Sears Acrylic 

Latex Caulk. Fast drying and «ho^ 

flexible. (#38101) 

ON SALE: Aug. 22-Sept.11. 
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SAVE 10% TO 20% ON 
THESE INSTALLED IMPROVEMENTS 



A* 



SAVE 50% 



on Armadillo* Chain Link Fence fabric when you buy 
posts, top rail and fittings at Sears regular low prices. 

llVi-gauge galvanized steel chain link fence fabric. 36, 
42, 48, 60 and 72-in. heights available. (#9002) 

ON SALE: Aug. 29-Sept. 18, 



• BLOWN-IN INSULATION.* Helps 
reduce your heating and cooling 
costs. Save 10% on the installed 

price. ON SALE Aug 29-Sept. 11 

• CONTINUOUS ALUMINUM GUT- 
TERING. We'll go to any length for 
you. Guttering is custom-fitted to 
your home. In choice of colors. 
Save 10% on the installed price. 

ON SALE Aug. 29-Sept 11 

'Price of (his merchandise can be used 
toward computing energy ta> credit. 

tA special purchase, though not reduced, 
is an exceptional value. 
Minimum savings nationally. 
Prices and dates apply only to the con- 
tinental LInited States 
Available at most Sears retail stores. 



• GLASS FIBER ROOFING SHINGLES. 

Have 75% more weatherproofing 
asphalt than comparable weight felt- 
based shingles. Highest fire resist- 
ance rating (Class A) from UL. Save 
20% on shingles when Sears arranges 
installation. (#34721) 
ON SALE: Aug. 29-Sept 18. 



You can count on 
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SUPER HXUP VALUES 
FORM INSIDE OF 
YOUR HOME 





SAVE 1/3 to 1/2 
Sears Kitchen Cabinets 

So many ways to see your dream kitchen come true. A wide 
choice of looks, of woods, of sizes to match your taste and 
budget. Our Brookside Oak (#6400 Series) with solid oak doors, 
front frames and drawers is shown above, but there are 10 other 
beautiful styles to choose from. And all at wonderful savings. 

ON SALE: Aug. 29- Sept 18. 

Does not include sinks, faucets, countertops, or appliances. Pro- 
fessional installation available. 



SAVE $20 
Kenmore* Power Miser*" 5 
Water Heater 
$14999 

Energy-efficient foam insulation helps 
save money, helps prevent heat loss. 
Provides up to 175% greater insulat- 
ing effectiveness than our standard 
models. 24-hour emergency instal- 
lation available weekdays. Installa- 
tion extra. Or install it yourself. 
30-gal. Gas (#33434) or40-gal. Elec- 
tric (#31444). 
ON SALE: Aug. 29-Sept. 18. 

SAVE $5 

Water Heater Insulation jackets 

Wrap your present water heater 
with this high-density insula- 
tion jacket. Helps cut energy 
costs. R value = 6.0. 
For electric heaters. 
Now$12.99.» (#1722) 
For gas heaters. 
Now $9.99.* (#1723) 
ON SALE Aug 29-Sept. 11. 



SAVE $10 or $15 
Butcher Block-look 
Light Fixtures 

Fashionable wood look 
complements any decor. 
Energy-saving fluorescent 
bulbs use 59% to 67% less 
energy than Incandescents, 
while providing equal light output. 
Hexagonal. Now $49.99. Includes one 22 
and one 32-watt warm white circline 
bulbs. (#9139) Save $15. 
Rectangular. Now $29.99. Includes two 20- 
watt warm white bulbs. (#9198) Save $10. 

ON SALE: Aug. 29-Sept. 11, 



SAVE $10 

Kenmore' Disposer 
$6999 

Powerful Vi-HP motor. Corrosion-resistant 
stainless steel grinding chamber and ring. 
Quick-mount collar for easy do-it-yourself 
installation. (#6653)ON SALE: Aug. 29-Sept. 18. 





Sears Tall 
^upTestrva 



SPECIAL 
PURCHASE^ 

Washerless, Single- 
Control Faucets 

Bright, triple-chrome plating. 
Includes water-saving aerator. 
Lavatory Faucet. (#20612) 
Kitchen Faucet. (#21922) 
Kitchen Faucet with Sprayer. 
Only $29.88. (#21932) 
AVAILABLE: Aug. 29 (while quantities last) 



SEARS PAINT 



IFOR GRF:AT AMERICAN! 
HOMES LIKE YOURS 
■ ■ f ■ ■ * 



SAVE $6 and $7 

Easy Living* and 

Weatherbeater' 

Paints 

$999 

per gallon 



Sears Best paints give you smooth one- 
coat coverage when applied as directed. 
Easy Living Interior Satin Flat (#91005) 
wipes clean like enamel, comes in 23 
colors. Weatherbeater Exterior Flat 
(#30005), its name is its promise. Same 
low price, too, for Easy Living Ceiling 
Paint. (#91955) 

Easy Living Interior Semi-Gloss. 

Now $H.99 per gal. ( #78005) Save $5. 

ON .SALE: Aug 22-ScpI 11. 





SAVE $20 
Tub Wall Surround 
$7999 

5-pc. construction for easy 
adjustment to fit most 5-ft. 
tubs. Two soap/storage shelves. 
Fashionable textured finish. In 
White. (#6761) 
In Blue, Gold or Bone color. 
Now $89.99. (#6762, #6763, 
#6764) Save $20. 

ON SALE:AuB 20-Sepl. 11. 



SAVE $40 
Mirrored Tub Door 
$9999 

Designed for easy installation. 
Bottom track won't trap soap 
scum; so it's easy to keep clean. 
Choose frame in Silver tone 
(#68075) or Gold tone(#68076). 
ON SALE Aug. 29-Sept 11. 



SAVE $50 

52-in., 3-Speed 
Ceiling Fan 

$9999 



Adds beauty and nostalgia, and it's energy 
efficient. Uses only 10 watts of power 
on low speed. Helps circulate room air 
for summer cooling and winter heating. 
Your choice in either Brown or White 
with woodgrain polystyrene blades to 
match. (#9042, #9044) 

ON SALE: Aug. 29-Sept. 25 

Decorative Victorian 3-light fixture. 
Seais everyday low price, $39.99. ( #93001 ) 



It will help your glasses and dishes 
sparkle. You'll feel cleaner after 
bathing or shampooing. Removes 
up to 50 grains of hardness per 
gallon of water (#3483) 
ON SALE: Aug. 29-Sept. 18. 



SAVE $100 

Kenmore" High- 
Capacity Water Softener 

$37999 





SAVE $1 
Smoke Alarm 
$979 

Solid-state circuitry with 
test button. Includes 9-volt 
battery. UL listed. (#57351) 

ON SALE:Aug. 29-Sept 25. 

*Price of this merchandise can be used 
toward computing energy tax credit. 

tA special purchase, though not reduced, 
rs an exceptional value. 
Minimum savings nationallv 
Prices and dates apply only to the con- 
tinental United States. 
Available at most Sears retail stores. 



You can count on 
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PROFESSIONALS 
AND DO-IT-YOURSELFERS 
BUY MILLIONS OF CRAFTSMAN* 
TOOLS EVERY YEAR. HERE'S WHY: 

■ Full unlimited warranty on all Craftsman hand tools t ■ America's 
most complete brand line of power and hand tools ■ America's most 
complete brand line of accessories ■ Sears high quality standards; every 
Craftsman tool must earn its name ■ A wide selection of models, styles 
and prices ■ 55 years of providing quality engineering and workmanship 



SAVE 29% TO 63% 




>^ gtj BRAND 

Craftsman 
Tall '^upvalues 




® SAVE $20 on Miter Box and 
Saw Outfit. Comes complete with 
16-in. Kromedge* back saw. Four 
treaded rollers guide the saw. 
(#36304) Now $39.99. 

(B)SAVE $10 on 48-in. Level. 
(#39936) Now $19.99. 

© SAVE $5 on Handsaw. 8-pt. 
saw (#36153) or 10-pt. saw. 
(#36154) Now$H.99. 

(g) SAVE $4 on Combination 
Square. (#39558) Now $7.99. 

(D SAVE $1.50 on Utility Knife 
with blades. (#9487) Now $1.99. 



©SAVE $4 on1-in.x20-ft.Tape. 
(#39131) Now $8.99. 

© SAVE $5 on Hammer with 
Steel-Reinforced Wood Handle. 
(#38141) Now $8.99. 

®-© ON SALE: August 29- 
September 18. 

(g) SAVE$12.05** on 6-pc. Screw- 
driver Set. (#41091) Now $9.99. 

ON SALE: Aug. 29 (while quantities last). 

© SAVE $16.98*« on 3-pc. Plier 
Set. (#45285) Now $9.99. 

ON SALE : Aug. 29 (while quantities last). 




SAVE $200 
Sears Best 1-HP Compressor 
$39999 

Delivers 7.5 SCFM at 40 PSI. 12-gal. 
ASME tank. Includes spray gun, air 
hose and tire chuck. (#15821) 

SAVE $160 
Sears Best 10-in. Cast 
Iron Table Saw Outfit 
$32999 

Comes with rugged leg set and tv/o 
steel extensions. 1-HP motor devel- 
ops 2-HP Has BVe-in. depth of cut 
at 90°, rips to 24-in. (#29803) 




7Vi-in. Circular Saw 
HALF PRICE* 

Now*3999 

Powerful 2-HP motor 
delivers 4600 rpm. 
Depth and bevel con- 
trols; ball and bronze 
bearings. (#1080) 
ON SALE: Aug 29 (while 
quantities last} 



tif any Craftsman hand tool ever fails to 

?;ive complete satisfaction, return it for 
ree replacement. 

'Savings based on 1982 Fall General Catalog 

prices 

"Savings based on regular separate retail prices. 
Minimum saving^ nationally 
Prices and dates apply only to the continental 
United States Available at most Sears retail 
stores 



You can count on 
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AIR (Continued from page 738i 

ever, are noticeable and complaint-wor- 
thy. Breathing difficulties, headaches, 
dizziness, nausea, eye and throat irrita- 
tions and rashes may have been attribut- 
ed to other causes, when foul indoor air 
was the real culprit. 

Formaldehyde got bad notices when 
fumes from foamed-in-the-wall insulation 
caused massive allergic reactions and 
made a few homes unllvable for some 
people. What many do not realize is that 
formaldehyde is an important ingredient 
in the adhesives that make plywood and 
particletxjard possible. Besides irritating 
nasal passages and eyes, its fumes may 
also be a cancer-causing agent. 

Radioactive radon — emitted in minute 
quantities by stone, brick, earth and con- 
crete — is another indoor air pollutant 
which has been getting serious attention 
recently. The radioactive radon itself is no 
problem, but when it starts to decay, it 
gives off a radioactive gas that the EPA 
believes may have caused as many as 
10,000 cases of lung cancer annually. 
Tighter houses with fewer air changes per 
hour could drive that figure up to 20,000 in 
the years ahead. 

Other inside air pollutants range from 
paint fumes to tobacco smoke. A self- 
cleaning oven can increase carbon mon- 
oxide concentrations to dangerous levels 
if used without an exhaust fan. The resid- 
ual products from aerosols, water heat- 
ers, gas stoves, and even hair from family 
pets no longer escape as before. Vacu- 
uming may pick up pet fur and the larger 
dust fuzzies, but it also puts into the air 
superfine particles which then don't filter 
put through the chinks as they used to. 

Why an air exchanger 

Air-to-air heat exchangers ventilate the 
whole house effectively, while handling 
the heat-loss problem efficiently. Efficien- 
cies up to 80 percent save most of the 
heat which would otherwise be lost, while 
changing indoor air frequently enough to 
keep it both pleasant and healthy. 

Some new air exchangers also transfer 
latent heat— the heat trapped in the water 
vapor held by the warm stale air. Con- 
densing this water out of the stale air 
reclaims still more heat. 

By exchanging both heat and vapor, 
the total energy content — called enthal- 
py — of the incoming clean air can be 
raised so it's from 70 to 80 percent of that 
in the outgoing stale air. This helps to 
maintain a comfortable temperature and 
humidity level inside the house. 

When indoor relative humidity stays 
between 40 and 50 percent, your feeling 
of comfort prods you to turn down the 
thermostat by a few degrees — a step that 
makes a noticeable difference in fuel bills. 
It also keeps your furniture from drying 
out to the point where glue joints crack 
and walking on your rugs produces 



sufficient static electricity to cause 
shocks. 

Air-to-air heat exchangers work equally 
well in summer to conserve your air-con- 
ditioned cool air. The principle is the 
same, but the direction of the heat and 
moisture exchange is reversed. Stale but 
cool indoor air (whether air-conditioned or 
not) is vented to the outside, taking the 
heat and excess moisture from the warm- 
er incoming air with it. Enthalpy air-to-air 
heat exchangers also extract water vapor 
from the warmer incoming air, while cool- 
ing it to keep your house from the clammy 
feeling of excess humidity. 

So much for the pluses. Even enthalpy 
air exchangers have their minuses. For 
one, unless your house is supertight, with 
an air change rate of 0.5 or less (one 
change every two hours), 
they do no good. In fact, a 
house that changes its air 
once an hour without help 
will only lose excessive 
amounts of heat no matter 
how efficient its air ex- 
changer may be. 

The other problem with 
air exchangers, especially 
enthalpy models, is freeze- 
ups. Most are plagued by 
freeze-ups on the incoming 
airstream side when the 
outside temperature drops 
below 10° F. Ice forms, 
blocking up the openings. 
Most soon thaw from the 
warmth of outgoing air. 
Some have electric heat- 
ers, but these have their 
own energy expenses. Still, 
ice dams do lower the effi- 
ciency of some enthalpy 
air-to-air heat exchangers. 



Types of exchangers 

Different types of air ex- 
changers react differently 
to freeze-ups. Here's a 
quick rundown on the three 
main types of air-to-air heat 
exchangers: the fixed-plate 
"sensible" models, fixed- 
plate enthalpy designs, and 
rotary enthalpy exchang- 
ers. 

Fixed-plate sensible heat 
exchangers get their name 
from your being able to 
sense the heat in the in- 
coming air. They contain a 
series of nonporous sepa- 
rators mounted so that in- 
coming and outgoing air 
travel through side-by-side 
channels; that way, the 
heat from one can warm the 
other without contaminat- 
ing it. Heat is transferred 



through the separator. Two small fans pull 
in outside air and push out indoor air. 

When a freeze-up occurs, a sensor can 
shut down the fan on the incoming side, or 
you've got to do so yourself. Then, outgo- 
ing warm air continues to transfer heat to 
the iced-up incoming channels, melting 
the ice. At about 20° F. outside, this is 
claimed to take only a minute or two. 
Down at 0° F. or below, it takes longer. 

A very tight house collects vapor from 
cooking and bathing, which can steam up 
windows in cold weather. An air exchang- 
er also removes this excess moisture 
quite rapidly, while bringing in only small 
amounts of humidity with the colder out- 
side air in winter. 

Some air exchangers require a humid- 

(Please turn jo page 146) 




Five typical air exchangers go in basement or attic to ven- 
tilate superinsulated houses and reclaim heat from outgo- 
ing stale air. Four— vanEE (1 ), Enercon (2), Air Changer (4) 
and E-Z-Vent (5)— are "sensible" designs (see story), 
which warm incoming fresh air by passing it through a 
heat exchanger next to outgoing stale air. Econofresher 
(3) is a rotary enthalpy design that conserves latent heat, 
resists freeze-up and rehumidifies. 
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hQnie.tp 
quau^ 

Jiometo. 
Andersen. 





Free 
window 
info! 



This colorful 20-pagc booklet uses a 
question and answer format to explain 
window and gliding patio door refjlace- 
ment. A replacement job is discussed 
step by step and photographed before, 
during and after. It also includes a 
detailed energy section with tables, 
shows the complete Andersen line in 
before/after installations and explains 
The Andersen Window Replacement 
System. Mail coupon to Andersen Corp., 
Box 12. Bayport, Minnesota 55003. 
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Andersen Wndowalls 



026-0982 
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AIR (Continued from page 145) 

ifier to replace the moisture removed with 
the stale air. This is a separate operation 
and is not incorporated in most models, 
so you may have to add a humidifier to the 
cost of an air exchanger. The need is 
most important on cold days. 

Fixed-plate enthalpy exchangers work 
the same way as sensible models. The 
difference is in the separators. These are 
water absorbent, so they filter the mois- 
ture out of the stale air and pass it through 
to the clean incoming air. Thus, these 
models pass through both sensible and 
latent heat. 

By passing the water vapor through 
with the outside air, these models help to 
maintain the relative humidity balance in 
the house. However, they still lose some 
moisture to the outside, though markedly 
less than with a sensible design. 

Rotary enthalpy exchangers are, at this 
writing, only available under the Econo- 
fresher name. In this design, a honey- 
combed wheel transfers heat and vapor 
from the outgoing warm air to the incom- 
ing cold air. Since the surface of the wheel 
is exposed to both cold and warm air, it 
appears to have overcome the freeze-up 
problem effectively. No single set of ducts 
is constantly exposed to freezing temper- 
atures, so ice never builds up. Company 
literature claims frost-free operation down 
to 5° F. In summer, it's claimed to work 
well in keeping interiors cool and humidity 
balanced at a comfortable level. 

Another air exchange system relies on 
rising hot air for circulation and thermo- 
static controls in roof vents to mininriize 
heat losses. Called the Thinking Cap, it 
includes one or more roof vents to 
remove the stale air and manually con- 
trolled ceiling grilles to regulate airflow. 

Each cap has a thermostat which 
opens air flaps when the temperature 
reaches 80° F. and closes them at 60° F. It 
has a built-in fuse to close the vanes and 
keep them closed in case of fire. By open- 
ing ceiling vents that feed inside air to the 



cap, you can keep the house comfortable 
and the humidity controlled. 

With these vents closed in winter, the 
system is claimed to balance humidity 
and conserve energy. Fresh air enters the 
house through open downstairs windows 
or by natural infiltration if the housef is not 
too tightly sealed. While this system does 
not heat the incoming air with the outgo- 
ing stale air, it requires no power for fans 
because it works by giving the hot, stale 
air a place to go when it rises. 

Air exchanger problems 

Three problems remain: how to select 
the right size unit, how to install it or have 
it installed, and where to find one. 

Sizing depends on the volume of your 
house. A rough rule of thumb is to specifiy 
an air exchanger delivering 75 c.f.m. (cu- 
bic feet per minute) per 1 ,000 square feet 
of floor space. 

You can arrive at a more precise esti- 
mation by using the calculations of 
ASHRAE (American Society of Heating, 
Refrigeration and Air Conditioning Engi- 
neers). They advise 40 c.f.m. for each 
bath or kitchen and 10 c.f.m. for each 
occupant. Then multiply the number of 
cubic feet in your home by the air-infiltra- 
tion rate to get the air-change rate. 

Air-infiltration rates were once deter- 
mined by multiple instruments all over the 
house, but this expensive piecemeal 
method has been replaced by a machine 
which creates a vacuum and then mea- 
sures how hard it has to work to do it. 
Called The Big Sucker (what else?), it 
was developed by a Texas utility about six 
years ago. Now, you can hire its services 
through local utilities and some air condi- 
tioning contractors. Once the Big Sucker 
gives you the air-infiltration rate per hour 
for your home — remember, adding insu- 
lation and sealing windows, doors or oth- 
er air leaks changes it drastically — you 
can figure your air-change requirement. 

In a supertight house, the average 



HOW AIR EXCHANGERS COMPARE 





Price 


Size 


Weight 


Latent 


Airflow 


Energy 




(Approx.) 


(in.) 


(lbs.) 


Heat? 


(c.f.m.) 


Draw (w 


Air Changer 


$760' 


54 X 22 X 14 


75 


No 


150 


70 


Air-X-C hanger 


$235 


7 X 7 X 14 


13 


No 


60 to 135 


1,500^ 


Econofresher 


$300 


22 X 12 X 8 


21 


Yes^ 


30 to 55 


40 


Enercon 


$1,250 


48 long X 20 dia. 


85 


No 


150 


150 


E-Z-Vent 


$550 


62 X 16 X 14 


90 


No 


100 to 200 


200 


Lossnay' 


$350 


22 X 16 X 12 


29 


Yes 


40 to 63 


52 


Uemphremagog 


$700^ 


50 X 28 X 14 


80 


No 


180 to 255 


70 


Thinking Cap 


$199 


18 X 18 X 7 


18 


No 


0 to 200* 


None 


vanEE 


$750 


49 X 22 X 15 


75 


No 


0 to 200 


200 



'Air Changer also has a Standard model for $650. 

^This unit is not a true air-to-air heat exchanger. A resistance healing element in the unit heats air drawn into the house to 
replace negative pressure brought about by losses up Hues. 
^Rotary type. 

'Mitsubishi (Lossnay manufacturer) produces two smaller models and one larger unit for residential application. The smallest 
exchanger is not an enthalpy unit and is suitable for manually operated, high-humtdily areas, such as a bath. 
^The same model is available lor $500 without fans. 

^Thinking Cap is a thermostatically controlled home venting system that vanes airflow by temperature and ceiling vent 
regulation. Two caps and six ceiling vents in system can move from 0 to 400 c.f.m. (200 c.f.m. per cap). 
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number of air changes per hour ranges 
from 0.2. to 0.3. To find out yours, multiply 
the air-infiltration rate per hour by the 
number of cubic feet in the house. Divide 
that number by 60 to get the number of 
c.f .m. of air your house changes naturally. 
Subtract this c.f.m. rate from your calcu- 
lated need to get the exchanger capacity. 

Installing an air exchanger 

Installation calls for commonly used 
home-handyman skills and tools. Do not 
attempt to tie in with any existing duct- 
work if your house is heated by hot air, but 
make the air exchanger system separate 
and independent. 

As the outgoing air gives up its heat to 
warm the fresh air coming in, moisture 
condenses. The drain line (which can be 
a plastic tube leading to the floor drain in 
the basement) gets rid of this water. 

You will also have to work with ducting. 
Most air exchanger makers recommend 
flexible, insulated ducting with a vapor 
barrier. It must also fit the air exchanger 
fittings and should be available from the 
same source as the air exchanger. 

Cellar installations support the air 
exchanger system on ceiling joists with 
straps. Attic installations can rest on ceil- 
ing joists. Some smaller models can be 
wall-mounted in a bathroom or kitchen 
like a sort of super exhaust fan. 

Stale air can come from anywhere in 
the house, but the most effective systems 
take it from as high up in the room as pos- 
sible. The area of the air intake should be 
open to the rest of the rooms. Plan to 
deliver fresh air to one room or several 
and exhaust it from another to minimize 
cross-contamination. There's no advan- 
tage in exhausting your fresh air or mixing 
it more than necessary with the outgoing 
stale air. Keep the outside air intake and 
the exhaust vent at least 6 feet apart to 
avoid cross contamination outside the 
house. 

Air exchanger systems can be found in 
your classified directory under Conserva- 
tion, Heat Exchanger, or Heating Equip- 
ment. Air-conditioning contractors might 
be a source, or you can write directly to 
one or more of the manufacturers listed in 
the equipment chart below. M 



MANUFACTURERS LIST 

Air Changer Co.. 334 King St. E.. Studio 505, Toronto, Ont. 

MSA 1Ke (Air Chingar). 
Amencan Energy Products, 603 Fenimore Rd.. Mamaroneck. 

N Y. 10543 (Thinking Cap). 
Bemer International Corp., 12 Sixth Rd., Woburn, Mass. 

01801 (Econofraihar). 
Conservation Energy Systems Inc., Box 8280, Saskatoon, 

Sask. S7K 606 (vanEE). 
Des Champs Laboratories Inc., Box 440. East Hanover, N.J. 

07936 (E-Z-VanI). 
Enercon of America Inc.. 2020 Circle Dr., Box 632, Worthlng- 

ton. Minn. 56187. (Enarcon). 
Memphremagog Group, Box 456, Newport, VI. 05855 (Mam- 

phramagog). 

Mitsubishi Electric Sales Amehca Inc., 3030 East Victoria St., 

Compton, Calif 90221 (Losanay). 
Standex Energy Systems, 620 Main St., Detroit Lakes, Minn. 

56501 (Alr-X-Changar). 




The new Husqvama 50 Rancher 
cuts weekends down to size. 

Some chain saws may not be used all the time, but that 
doesn't mean they shouldn't have the same high standards of 
quality and performance that professionals demand. That's why 
the Husqvama 50 Rancher is built to the professional stand- 
ards of all our chain saws. 

The power-to-weight ratio is among the best in the indus- 
try. Its easy-to-handle design, and ample torque reserve make 
the Husqvama 50 Rancher one chain saw that meets the tests of 
professional working techniques and conditions. 

Electronic ignition, automatic oiler, anti-vibration system, 
plus a totally automatic, permanently adjusted inertia chain brake 
are all standard. It's easy to start, but more importantly, the 
Husqvama 50 Rancher is easy to restart. 

Any way you look at it, a Husqvama 50 Rancher is no ordi- 
nary chain saw. A saw that's designed to make the non-profes- 
sional work like a pro, is truly extraordinary. 

For the dealer nearest you write Husqvama, 224 Thorndale 
Avenue, Bensenville, Illinois 60106 or consult your Yellow Pages. 




The Chain Saw Professionals. 
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Get More 
Heat 

From Your 
Fireplace 

Add an insert and stop 
heating dollars from 
going up the flue. 

by Al Sittner and Harry Wicks 



If you own a fireplace, one of the easiest 
and quickest ways of reducing your 
winter heating bill is to install a fireplace 
insert. 6y now, most Popular Mechanics 
readers are well aware that an open fire- 
place is one of the biggest heat wasters in 
the home. 

While a roaring fire is a visual delight, 
almost all of the warmth that it generates 
exits via the chimney. Additionally, when 
you retire for the night with fireplace flue 
left open — to keep the house smoke- 
less — air warmed by your furnace also 
exits through the chimney. For this rea- 
son, fireplaces get a minus efficiency rat- 
ing — they don't even break even. 

Changing that picture 

By adding a fireplace insert to your fire- 
place, you can, in fact, help keep furnace 
use to a minimum. But there are some key 
points to consider when making your pur- 
chase: 

■ Does the unit have a powered fan? 
You want an Insert that does; and it is 
better if the fan is either a multi- or vari- 
able speed type. A fan draws in air from 
beneath the insert's hearth, directs it up 
the back and across the top of the insert, 
then out into the room. 

■ Check the insert's construction. Do the 
glass doors fit well and close tightly? Are 
all fabrication seams airtight? In use, 
deposits tend to build up on the inside of 
the glass to diminish the view of the fire. 
The paradox is, the more efficient the 
insert, the greater the buildup. 

The unit we picked to install and test 
was the In-Majic Insert from Majestic, 
1000 East Market St., Huntington, Ind., 
46750. Designed to fit most masonry fire- 
places (as well as Majestic's own Series L 
and M fireplace models), the insert con- 
trols fuel combustion to minimize creo- 
sote buildup according to Rod Hempel, 
marketing manager for Majestic. He adds 
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Unit comes from the factory pretty much 
assembled. Here, flange is affixed using 
screws provided. At right, insert is 
"burned off " Immediately after installa- 
tion. Chart below lists fireplace dimen- 
sions needed when you order insert. 



PM photos Rosano Capolosto 



FIREPLACE DIMENSIONS 
FOR INSTALLING INSERT 




Fireplace 
Dimensions 

A 
B 
C 
D 
E 
F 
G 



Your dimensions 
must be: 
Minimum Maximum 



36" 
24" 
19V2" 
22'/2" 

14'/2" 

3" 
^5V^' 



40" 
30" 



6" 



* Maximum dimension does not apply. 



that the "insert reduces by 75 percent the 
room air loss associated with typical 
masonry fireplaces." 

Installing the unit 

Since the insert comes almost com- 
pletely assembled, it can be installed in 
less than an hour. Because of its weight, 
get some help to slide the unit in or out 
without damage to floor or hearth. 



Basically, the installation consists of 
these steps: 

1 . Clean out your masonry fireplace 
and remove Its damper, if possible. If 
not, position the damper at full open, 
(once it is installed, the insert, in effect, 
becomes the fireplace damper). 

2. Remove any screens, glass doors, 
log lighters and other paraphernalia 

(Please turn to page J 50) 
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WnRTH WRITIMtf^ POQ looking for ideas on energy savings, the home and more? 

" V/n I n VVnilirMVa r^Jri check these listings, then use the coupon below. 



586 Solar Space Conversions 

New do-it-\ oiirseK intf rlocking polycarbonate panels from Sunfornis can 
make screened porches, patio covers, breeze-ways into solar-rooins. .\dd 
year-round comfort to vour home. Brochure and "Master Guide for Sun- 
spaoe-with Sunfonns.' $2.50 

SBT Wtoin TIM Home And Cool RmI nils 

Consolidated Dutdiwest believes that craftsmanship is what distin- 
guishes an excellent stove from agood one. That's why each of its stoves is 
produced by hand . . . from casting to packing. 16-page, full-color bro- 
chure shows complete line, accessories and specifications $1.00 

588 A IVontferful Way To Heat 

United States Sto\ es Lenacy W ondenvixjd and W iiMilercDal circnlators 
offer leather-grain embossed, earth-tone steel cabinets. Baliied, stamless 
steel heat exchanger captures heat pres iousK lost Lame firel)ox provides 
up to 10 hours of heat with one load of logs. Free brochure. 

889 Smolw Burner Fbr Woodstoves 

Coming® would like you to know how its Catalytic Combustor helps you 
operate a cleaner, safer, more efficient stove. Informative package pro- 
vides technical data and answers the questions most often asked about 
catalytic combustion. Free 

590 Log Home Living 

Heritage Log Homes oilers its award winning "Log Home Buyers Kit ". 
Contains data and floor plan sheets on 24 models, including units featur- 
ing passive solar heating. Answers many of the questions asked about log 
home building. $.5.00 

591 Balance Your Comfort And Budget 

Your thermostat system should fit your famib s style of living and comfort 
needs. The Micro Electronic Thermostat, from Johnson Controls, saves 
l)y using energy only when it is needed. Simfde operation allows up to 

four temperature cliauijcs per day. Free 

592 Doing The Wood Split 

Colorful brochure from G.E. Mann illustrates their complete Hue of 
Quick-Split® log splitters. Models for the homeowner to the professional. 
Splitting power ranging from 1.5 tons to over 100 tons. Free 

593 Wide. Wide, World Of Windows 

Andersen Corp. answers the most-iisked (luestions about windows and 
gliding doors in a 24-paEe, full-color booklet. Contains special sections on 
window planninu. t ncmN , remodeling and replacement. Both wood and 
vinyl-sheathed w indow s are described and illustrated. Free 

594 A Beautiful Barrel Stove? 

The Sotz Corp. answers yes to that question and thinks youll agree when 
you lean how its H«iter Kit can keep you warm and save money. The 
lO-poge, "Sotz News" provides infimnatitm on this barrel heater, drying 
wood, the Monster Maul log-spbtter and more. Free 

595 Need Home FIxup? 

You can do home repairs and remodeling jol)s tiiat last the easy way. 
Colorful brochure gives details on DAP products tor a wide lan.ne ofhome 
fixup, energy-saving caulking and paint-up needs. From DAP Inc. 
Free 

898 Log Splitters And More 

Discount catalog featuring log splitters and the parts to build your own. 
Plus hydraulics, 3-18 HP gas motors, trailer parts and more. From North- 
em Hydraulics. $1.00 



597 Control Moisture Inexpensively 

Hub States oflfers a booklet describing "Damp Out"® a new chemical 
dehumidifier. Attracts moisture from the air. works contifiuously for 12 

months to two years. Free 

598 The Sky For Your Celling 

Brochure tells you what to look for and look out for in \entilated resi- 
dential skylights. From the industrial pioneer manufacturing guaranteed, 
weatherpro^, hand or motor operated domed skylights . . . Ventarama 
Skyli^t Cwp. Free 

599 BMrt The High Cost Of Comlbrt 

With fossil fuels at a premium and utilities on the rise, people are turning 
to wood heat as a low-cost solution. Full-color brochures describe the 
state-of-the-art technology and built-in features of ARROW Wood Stoves 
& Fireplace Inserts that help you get more useable heat for your fuel 
dollar. 25e 

600 Become A Pilot 

The Atuwer Book from Cessna Aircraft gives you the "straight taHc" dwut 
leamingtoflv. Youll also receive a directory <^the over 900 Cessna Pilot 
Centers worldwide, plus a coupon for a $20.00 Discovery Fli^t. Free 

801 Put A Champ On Your Side 

Curtis Homes would likevou to know about their nine new atiurdable 
homes and the "CHAMF'W — Curtis Homes Assistance Money Plan. 
Colorful brochure illustrates the homes Otat you complete and the finan- 
cial plan. .$2.00 

602 Guide To Home Remodeling 

Remodeling is a lot less expensive than buying and nlTris uuiiu rous 
opportunities for reducing energy costs. 24-page, illustrated brochure 
provides useful information, including suggestM materials, choosing a 
contractor and maintenance-saving tips. From Alcoa Building Products. 

Free 

603 Making Time 

Klockit woiild like yon to iuu e its t alalog of clock movements, dials and 
acces.sories. Build clocks as a liobin or for income. Free 

604 More Power To Your Mower 

Tow N Mow, a unique Hoatiug hitcii. cuts mowing time in half by dou- 
bling the cutting swath of sour riding luowcr. Designed to pro\ iile pcrlect 
tracking, no scalping and stuooiIi, controllable steering. Single and dou- 
ble attachments. Illustnited Inochure from Native Craftsmen. Free 

605 Fish Stories Can Come True 

No matter what freshwater fish you're hookeil on. Sliakesijcare s 24-page, 
full-color catalog has the tackle combination that's just right for you. Plus a 
patA. Only $1.00 

806 Beautiful Wood FbiMiM 

12-page, four-color lx)oklet from Watoo-Dennis shows how to create pro- 
fesdonal finishes the first time with all types of wood. Watco Danish Oil 
seals, primes, finishes, hardens, protects, beautifies and penetrates ... in 
one apphcation. Free 

607 All You Need To Know AlMut BuNdlng Matariala 

The POPULAR MECHANICS "Guide to Do-It-Yourself Materials" is 
the only up-to-date reference covering the thousands of Standard building 
products available. Complete information about materials and suppltes 
used for home improvement. 160 pages, illustrated. $8.95 

808 Spoil Your Cv 

Front sp<rilers can save fuel and promote safety. 24-page, full-color cat- 
alog from Kam^ describes its wind tunnel testing ana aerodynamic auto- 
motive products. Plus jacket emUem and colonul decals. Only $3.00 
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□ 586 $2.50 

□ 587 $1.00 

□ 588 

□ 589 

□ 890 9SM 
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□ 591 

□ 592 

□ 593 

□ 594 



□ 596 $iJ0O 

□ 597 

□ 598 

□ 599 25« 

□ 



□ 601 $2.00 

□ 602 

□ 603 

□ 604 

□ 808 SIM 



□ 606 

□ 607 $8.95 

□ 608 83.00 



This Coupon Expires November 30, 1982 - 



Total money fbr priced Hams $ . 

Service Charge $ . 
Total money enclosed $ . 
Total Items requested 



.50 



Town • 8taM Sp Coda 

fPte&sc sond cash, chock or monoy ofdor mado out to POPULAR MECHANICS. No slainpo, ptoaoo.) 

Note: Popular Mechanics processes your requests for the above Information and forwards these Inquiries to the organization making 
the offer. Each company malls the material directly. Your order will be on its way to you within 90 days. 
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The Best Source Under the Sun 
For All Your Solar Needs! 
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• One-sloo shopping compare over 500 solar products Iron 60 
manufacturers! 

• Solai components lor every purpose. Ixjclgel an) prelerencel 

• Competitive pricing on all 80 name brands! 

• Complete product specifications and system designs! 

• PtUS basic easy-to-urxterstand solar installation information! 

• ALL THIS ovef 176 lact-lilled pages FOR ONLV $9.95! 

• Money back guarantee 



{ HO* 

\ 




fltt«' 



ORDER 
NOW 



□ Yes, plns< rush me copyts) of tlM "Sal«r Equipnwit Catatotr 
Enclo$«d is a □ checli □ money ofdef m the amount of S9 95 lor eich copy 
onJartd (Calilomia residents add 6% sales lax) 

Name 



. State - 



.Zip- 



Address . 

City 

Ptione ( 



Signature 

Make checks and money orders payable to Calrlomia Sdar Distributors, 
inc. Alkw 3 weeks for delivery Fill out completely and mail to 
CiKlinii talir Dlilrtkitir^ III, P.O. In 617. kuMlm U I2I0S 



(2/lnyoi\e for 
Tei\pns? 




If your racket is tenons, doubles or 
singles, and you want a perfect match 
every time, you can learn from the profes- 
sionals. They know a classic way to join 
two pieces of wood together is with a tenon 
that fits into a mortise. 

Fine Woodworking magazine speaks this 
language to more than 200,000 readers — 
people seriously interested in making 
Deautiful things out of wood. Whether vou 
are an aspiring novice or an accomplished 
expert, you'll find it an especially infor- 
mative magazine, with finely detailed ar- 
ticles about techniques and tools, mate- 
rials and design. It's written by master 
craftsmen who share their many years of 
woodworking experience. And it's printed 
on heavy paper to withstand years of 
reference. All back issues are in print and 
indexed periodically. 

If you want to become a better wood- 
worker, send $14.00 for a one-year sub- 
scription (6 issues). Or call us toll-free, 
1-800-243-7252, and charge your order. (Cl. 
residents call 1-426-8171). If you're not 
pleased, we'll be happy to refund. 



Fine 
YWlWbridng 



The Taunton Press 
52 Church Hill Rd. 
P.O. Box 355MO 
Newtown 
Connecticut 06470 
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that may be in your masonry fireplace. 

3. Remove insert contents from the 
carton and check that no parts are miss- 
ing. At this time, also check measure- 
ments — to make sure you received the 
insert you ordered. 

4. Slide hood (which directs warmed 
airflow down toward the floor) into 
position. Make sure you remove any 
plastic factory protective wrappings from 
it and secure with the screws provided. 

5. Install the masonry-surround trim. 
The trim supplied with the unit we 



Installed will efficiently seal a masonry 
opening 30 in. high by 40 in. wide. Install 
all three trim pieces on the unit, finger- 
tightening the nuts only. When all pieces 
are on the insert, and mitered corners are 
aligned, tighten the nuts with pliers or 
wrench. 

6. Slide the unit into the fireplace and 

check the insert's damper operation, to 
make sure it isn't obstructed. 

Build initial fires as per the maker's in- 
structions to burn off protective oils. Now, 
enjoy warmth and lower heat bills. IM 




wm 



Insert Is uncrated and set in front of fire- Fireplace-surround trim (arrows) Is in- 
place opening. Since It weighs about 150 stalled using screws supplied. Three 
pounds, the job is easier with a helper. pieces come with insulation affixed. 




Screws holding first two trim pieces are 
only finger-tightened until third piece has 
t>een aligned and attached to unit. 



With trim pieces installed, machine screws 
can be turned home using a pliers. Slot in 
the foreground Is the unit's damper. 




I. 




It took approximately 30 minutes for the 
authors to Install the unit. Here, prior to 
starting Initial fire, the grate is installed. 



First few fires are intended to burn off the 
smell of factory-applied protective oils and 
the like. Put kindling and paper in the Insert, 
open the damper, light the fire and close the 
glass doors. Blower is not turned on until 
the fire is well ignited. 



Cci_.., 
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The Model CH-77 wood heater ($575) has a 
catalytic combustor positioned in the 
smoke stream that ignites smoke particles 
for a second burn. This results in less cre- 
osote buildup, higher heat extraction and 
reduced air pollution, according to the 
company, Shenandoah Mfg. Co., Box 839, 
Harrisonburg, Va. 22801 . 




This do-it-yourself solar hot-water system 
Is available by mail from Heath Co., Benton 
Harbor, Mich. 49022. Components include: 
collector panels (top), storage tank and 
heat exchanger (above), pumps, control- 
lers and plumbing hardware. Items not 
Included are piping runs, which must be 
sized at the site, propylene glycol fluid for 
the collector and pipe Insulation. A typical 
kit is $2,289; purchasers are eligible for a 
40-percent energy tax credit, according to 
the distributor. It is suggested that you buy 
Instruction manual NS-1 1 00-3 ($25) before 
ordering the components. 

(Please turn to page 156) 



The A 
Shopmate"" 
Dust Collection 



Find out more 
in our Catalog! 



You'll find the unique Shopmate Dust 
Collection System plus hundreds of 
other work- and time-saving products In 
the latest edition of our "Better 
Woodworking Catalog and Guide" 

Informative tips and techniques make 
It one of the most fascinating, 
educational catalogs you'll ever read In 
addition to interesting hints on selecting 
and using all types of woodworking 
tools, this 36-page catalog offers some 
of the best values you'll find anywhere 

Receive $2 off your 
first order! 

Send Si with the coupon 
below and we ll rush 
your catalog to you 
along with a refund 
offer good for S2 off 
your first order. 
That's double 
your money back! 

Become a better, more 
confident woodworker in record 
time. Send for your copy of "Better 
Woodworking Catalog and Guide" today 





Shopsmith Inc. 

The Home Workshop Company 
750 Center Drive 
Vandalia. Ohio 45377 



□ YES! Please send my copy of 
"Better Woodw/orking Catalog and Guide" 
with complete information on the 
Shopmate Dust Collection System 
Enclosed is S1 00 I will receive S2 00 off on 
my first order. I am under no obligation 



Name. 



Address- 



City ^ 
State 



Shopsmith. Inc. 
750 Center Drive 
Vandalia. Ohio 45377 

^Shopsmith. Inc 1982 



Zip_ 



Dept. AXDI 



MOD/IE 

EJSTEJRGY- 
GUIDE 



A FUELOIL 
DELIVERY METER 



The Accu-oil-meter keeps track of 
the amount of oil that is delivered, 
as well as the number of gallons that 
remain in the tank. The reading can't 
be reset and is tamperproof. It took 
only 1 5 minutes to install this meter on 
an oil tank. We simply removed the old 
gauge, lowered the aluminum float of 
the Accu-oil-meter by its nylon 
string into the tank and screwed the 
meter onto the threaded oil-tank open- 
ing. The meter is available for $41 .45 
postpaid from N.C.L. Products l^fg. 
Corp., 21 Dixon Ave., Copiague, N.Y. 
11726. 




The top number on meter shows total 
gallons delivered. Bottom number indi- 
cates gallons remaining in tank. 




Unscrew the old gauge on your oil tank 
and gently pry the cap with a screw- 
driver (left). Lift out the old gauge 
assembly and bushing. Position Accu- 
oil-meter and inch the aluminum float 
and string into the tank (right). 
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NO iTHER SCHOOL CAN MATCH 

NTS HOIC TRAIWG MUITES YOU TO EXPLORE MRROCOli^^ 
DHTAL SYSTEMS AND MORE, WITH STATE OF TW ART EQUIPMENT 
YOU ASSEMBU AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover a// the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment 

rather than home-made learning devices, 
makes home study more exciting and rele 
vant. That's why you'll find such gear in 
most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2-meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 




3. The NTS/Heath HN-89A Microcomputer 

features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board 4 The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 



NTS Tralnlns Prosnsms 
L In Comumer and 

^ Industn*! Electronic* 



1 TheNTS/RockwellAIM65 
Dedicated Microcomputer A Single 
^^^V board unit featuring on Ixiard 
printer and display-4K RAM 
(expandable). Application Functions: 
Central processor— Controller/Monitor- 
Development System. 2 "The 
W NTS/SYM-1 Microcomputer" 6502 
f Based CPU -4K bytes ROM 
(expandable)-lK RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 
drives, ASCII key boards, cassette tape, etc. 



NATIONAL 
TECHNICAL 
SCHOOLS 

4000 SO. f'iGUEHOA ST. LOS ANGELES. CA. 90037 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street Dept 201-092 
Los Angeles. Calilornia 90037 

Please rusti FREE color catalog on course checked below 

Auto Mechanics 
Air Conditioning 
Home Appliances 




MIcroComputers/MicroProcessors 
Communications Electronics 
Digital Electronics 



: Industrial Technology 



Name 



□ Color TV Servicing 
Age 



Address 

Apt. 

State ^ 



.City 



Zip 



□ Check if inleresled in G I information 

□ Check if interested ONLY in classroom training in Los Angeles. 



iterial 



Seal Your Home 

with 

Touch'n Foam 

Save On Fuel Bills All Year Round! 



Drafts and air leaks are robbing 
your home of energy dollars! 
Touch n Foam is the easiest, 
most economical way to seal them 
oft. The adhesive foam expands to 



fill hard-to-reach openings and 
provide air-tight insulation One 
can yields up to 3 gallons of cured 
foam— more sealing power than 
30 tubes of caulk! Stop costly 
energy leaks . . Seal your home 
with Touch n f^oam! Use Touch n 
Foam all around the house . . . 

• Seal under thresholds 

• Around vents, chimneys and 
exhaust ducts 



• Around utility lines, antennas, 
electrical "feed-through" and air 
conditioners 

• Fill any small holes and cracks 

• And many more uses! 





il^ouch 

'n Foam* 

The Energy Saver in a Can 



AVAILABLE \N THE HARDWARE DEPT. AT YOUR LOCAL STORE. 



Adesign classic 
and the hottest technology 
in woodstoves today. 

Take a closer look at Arrow. You ll find styling 
that complements any decor and heating 
efficiency other models can't match. Airtight 
construction. 5-sided heat exchanger system. 
465 CFM variable-speed blower. High tem- 
perature glass door. Slide-out ash drawer. All 
these and more outstanding features are 
standard. U.L. listed for both 
conventional and mobile homes, 
it s easily installed almost any- 
where — as close as 6" to com- 
bustible surfaces — for space- 
saving convenience. For more 
information and the dealer 
nearest you, 
write: 





Arrow Tualatin, Inc. 
10340S.W. Tualatin Rd. 
Tualatin, Oregon 97062 



EISTEIZGY 

GUIDE 

(Continued from page 151) 

The Sun Twin is an electric heater that uses 
infrared energy and a bimetai exchanger 
piate to distribute heat. It is capable of heat- 
ing areas up to 500 sq. ft., according to the 
company. The heating unit costs approxi- 
mately $540, with the wood cabinet includ- 
ed. Sun-Twin Corp., 2500 North Airport 
Commerce Ave., Springfield, Mo. 65803, Is 
the manufacturer. 




The Superba built-in dishwasher ($650) has 
a water-heating system that heats incom- 
ing water to 150° F. This allows homeown- 
ers to lower the home water-heater setting 
by 20° and save on home water-heating 
costs. According to the maker, KitchenAid 
Div., Hobart, Troy, Ohio 45374, the energy 
savings realized may pay for the original 
cost of unit over a 10-year period. 




The Thermar Homemaster tankiess hot 
water heater makes hot water on demand; It 
uses less energy than conventional stor- 
age tank heaters that heat standby water. 
Thermar ($595) is made for natural or LP 
gas by the Tankiess Heater Corp., 20 Mel- 
rose Ave., Greenwich, Conn. 06830. 
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The Folding Stair Heat Saver is a zippered 
canopy that Is installed In the attic and 
sealed to the framed opening of the stair to 
form a dead-air space and stop heat loss. 
Beside cutting heating bills, the canopy 
reduces moisture buildup in the attic, 
according to the maker. The canopy Is con- 
structed of vinyl which has been laminated 
to a dense nylon weave. The vinyl makes 




the canopy flexible and durable over a wide 
range of temperatures, while the nylon 
weave helps guard against ripping. A zip- 
per positioned at the base of the canopy 
provides easy access into the attic and 
reseals the canopy. The Folding Stair Heat 
Saver kit includes four prebored canopy 
support posts, 15 ft. of prebored sealing 
canopy strips, Instructions and nails for the 
installation. The Heat Saver canopy kit is 
$31.50 from Energy King, Box 1037, Wap- 
pingers Fails, N.Y. 12590. 

This translucent window insulation cuts 
heat loss through glass in winter up to 49 
percent, yet It still lets In 70 percent of the 
outside light, according to its maker. To 
Install the insulation, simply cut to fit and 
press the adhesive material in place. An 18 
X 96-in. roll ($7) has enough material to 
insulate six average-size basement win- 
dows, it's made by Bede industries Inc., 
8327 Clinton Rd., Cleveland, Ohio 44144. 

(Please turn to page 158) 



Here's cdl you 
need to put 
down on a new 
Miles home: 




NO DOWN PAYMENT 

No money down below market ;;nc:r.c;r.g low 
monthly payments It s not too good to be true— 
]usl too good to be passed up We provide step- 
by-step instructions and precut matenals Join 
20,000 happy homeowners who have gotten into 
the housing market the Miles do-it -yoursell way 
Please send me (check one or both) 
I I Free color brochure 
n Miles catalog (Please enclose a 53 00 check ADDRESS 
or money order ) 



Mail to: Miles Homes, 4700 Nathan 
Lane, P.O. Box 9495, Minneapolis, 
MN 55440 



PHONE NUMBER i_ 



NAME. 



CITY. 



-COUNTV. 




STATE . 



-ZIP. 



The Charleston 



Miles Homes' 



You're Miles ahead 
with no down payment 

^Insilco 

HIW' MPM3-0982 




THE axrS THE LIMIT WITH A... 

SUN 
SYSTEM 



GMtEENHOUS 




Create a... dining area.famity 
room, solarium, spa, hot tuh enclosure... 



• 40':'< tax credit andfuel savings 

• Completely prefabricated 

• Entirely maintenance free 
' Easy to install 
'Perma-L^e'^' construction 
'Thermal-Flex" weather tightness 



For a tree broctiure and more 
inrormatiun call: 
TOLL FREE 1 800 645 4506 
or 1516) 543 7766(7) 

SAME 
ADDRESS 

CITY STATE ZIP 

SUNSYSTEM 
Prrfabncalrd SOLAR GREENHOUSES 
60 Vandrrbllt Motor Parltway 
Conimack. New Yorl* 1 1725 
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SAVE as much as 80% with SIE Quality Power Tools 



American Machine 1 Tool Co.. Dept nmu. 4lh Ave. & Spring SI., Royersford, PA 194(8 sander $52 00 

1 8" Tilt Arbor Saw S52,50 □ Disc Sander Attachment $17,00 

J Standard rip fence $6 50 □ Mitre Gauge for Sander $3 50 

' Long Cabinet Rip fence $7 50 □ Jointer-Planer S63 30 

; Ball-bearing Spindle 512,50 n Ball-bearing Spindle $15,70 

J 12" Swing, 4 ft. Lathe $67.75 C Spindle Shaper Kit $44,40 

L Ball-bearmg Model $79 50 r " " 
C face Plate $4,50 

□ Set of 3 Chisels $11 00 

□ Set ot 8 Turning Chisels $29.00 



Please send me the units checked, 

IZ Payment in full enclosed $ or 

C. $5 00 deposit each item enc los ed, balanc e 
CO D . or charge my L 



Card 
No . 



Expiration Date . 

Signature 

Address 



Drill Press $89 90 
General Electric Motor 
□ $49-50 (with other item) 
U $54.55 (Purchased Separately) 



. Name_ 

_City _ 



.State. 



FANTASTIC VALUES WITH THIS COUPON! 



DIRECT FACTORY OFFER AND REVO- 
LUTIONARY PATENTS decrease costs, 
increase etiiciency Full scale power 
tools 01 heavy duty 100°. cast iron 
and steel Streamlined design re- 
duces weight, cuts material and pro- 
duction costs Special patents provide 
added eHiciency accuracy, savings 
Pans made, assembled, tested, packed 
in our own lactones, shipped direct 
ENDORSED BY AMERICA S TOP MAG- 
AZINES OVER 2 MILLION USERS 
conlum ttieir precision, versatility and 
rugged perlormance 
•10-YEAR LIMITED WARRANTY. Any 
part or parts of any AMT power tool 
which become inoperative lor any rea- 
son within 10 years of the purchase 
date will be repaired or replaced by 
the 1actory_ Your only cost tor return 
postage " 

• -Eicepi motois lo wmcn the same terms 
lor one yea' wai'^ny «''i w'v 



TILT ARBOR 





POWER SAW DOES 

WORK OF $150.00 BENCH SAW ,s 
IS. Converts easily to equal any 
$300 00 lloor model cabinet units' 
Crosscuts, rips, mitres, cuts com- 
pound angles, iladoes. mahes coves 
and moldings. 

s 



l o b. factory. Wl 
22 lbs. Including 
. , ^ . completely assem- 
bled cast iron and steel 8 saw willi 
ground cast iron table, blade guard 
miire gauge. Less blade. RIP FENCE' 

« cS'™i.f" ""I" alianmenl! 
•D.ou ada I. 

PRECISION BALL BEARING SPINDLE 
commercial service. $12.50 add'l 
SAW BLADE TILTS . TABLE STArs I FUFi i „ i 

cutters etc Tnot mcluaedT Tales n HP Lr'^o',"?'^ ",™'" "> "eads 
;l desired lor easier work alignr^en S^nda?rt ..^^ k'"°1'"^ RIP FENCE, 
lence lor cabinet base (as shown) $7 50 ^^"1 50: long np 

eTs^y'a^rnelp'ensfve'vro'Jfo'orrdeTralVho^^^^^^^ 

models costing $300 FREE olans a«l f n^ °h 9uaranteed to do work of ffoor 
^ours "seyo3rAMTsaw^?or?SingX'!orer7"/2n2:k\trK^^^^^ 
KJ-YEAR LIMITED WARRANTY' 



INDUSTRIAL SIZE 12 SWING 4 R. 

WOOD LATHE 




Comparable in speed, precision and durability to units 
selling lor $200 and more 36" between centers for wood 
and plastics Tubular steel bed rails wilh dual poinl sus- 
pension increase accuracy ease of operation Precision 
ball thrust cup center, heavy spur center, graduated T-rest 
3-Speed pulley tor dittereni work diarreters Heavy-duty 
ball-bearing model S79 50 

l o b. factory. Shipping Wt. 30 lbs. Faceplate (optional) 
lor turning bowls, lamp bases, etc. $4 SO. Set ol 3 high 
speed turning chisels. $11.00 add'l: Set of 8. S29.D0. 



PRECISION 4x36' 

BELT ^-iW 
SANDER ^ 

l o b factory Wl 18 lbs 

•VAOn Ois' Sander attachment including disc 
SCODD Draciiel. ground cast table (tills 0-45 ); $17.00 add I. 

UCi The world s most talented bell Sander Heavy cast iron 

sander has bell track and tension control, includes 4 x 36 standard 
fa^Smg bllt'^Changes Irom horizontal '° /erhcal sariding^n ^ 
Uses 1 3 HP or larger motor 10-YEAR LIMITED wahhhwm 



DRILL PRESS 



32 RADIAL 



8g% AOfl All cast iron and steel. 
UUsW l o b. factory Wt. 30 lbs 
UW 12 capacity Jacob's chuck 
included. . 



ndustrial quality precision unit with all standard 
features many extras Head raises, lowers Depth 
ol throat up to 16" Preset to any angle lor on or 
off table drilling, even horizontal drilling Complete 
as shown less motor belt and motor pulley 



10- YEAH 




22' LONG, 4-1/8" <^ "■•:«— I o.h laci 

JOINTER- 
PLANER 

Complete as shown. 
precision ground cast iron and steel . 

Professional powei planing at a hand tool price Make taster more accu- 
rate loints & bevels lor windows, doors, drawers, squaie lapered legs 
Ad u table precision ground cast iron table In-leed tab^e adius able lo 
1 8 ' depth ol cut, lence adjustable to any angle 0 o 50 3 hardened, 
ground high-speed sleel knives Ball Bearing Spindle: $15.70 add i. 

10- YEAR LIMI TED WARRANTY' 

SPINDLE SHAPER KITwthhoiddown 

S^^40 I 0 b. iaclory Shipping Wt. 6 lbs. 
■f"! Complete less wood parts, motor. 

Makes beads, coves, moldings, tongue- 
and groove joints etc Easy assembly 
plans Has sealed greased-for-life ball 
bearings adiustable height control, fence 
assembly Takes 1 4 HP or larger motor 
Standard 1 2" bore cutters available 
10- YEAR LIMITED WARRANTY' 



WARRANTY- 





# MOTOR 



Develops a lull 1 HP. 

New General Electric Mov.r 
lor use with any power tool 
this ad Features 1 2 shall, 1725 RPM $49 50 
il purchased with any AMT tool ($54.55 11 pur- 
chased separately). 

Covered by a one year limited warranty. 
17 lbs. l o b. factory. 



AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring St., Royersford, PA 19468 

Visil our floyenloid FACTORY SHOWROOM lor tlwse umt low prices. 4tli mt Spring Sis. From 9 to 4:30 on weekdays ani) 9 B 12 on Sat. 
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GXJIDE 

(Continued -from page 157; 

This Greenbrlar wood stove features an 
arched fire chamtier which, according to 
the manufacturer, heips resist warping. The 
maximum output of the model C-32 is 
60,000 BTUs per hour. It can tie connected 
to an outside air source from below or 
behind the pedestal base. The stove, which 
is $595, is from Greenbrlar Products Inc., 
Box 473, Spring Green, Wis. 5358B. 




The top-feeding Boston boiler below is 
designed to burn either wood pellets or 
coal. It is constructed with four areas of 
heat transfer within it; this heips the boiler 
heat more efficiently. The unit burns with 
83-percent efficiency, according to the 
maker. The trailer is $3,200, not including 
plumbing parts and installation, it's made 
by the Boston Boiler Worlts, Boston Post 
Rd., Enosburg Falls, Vt. 05450. 




This microelectronic set-back thermostat 
Is controlled by a single microprocessor 
that automatically raises or lowers home 
temperature up to four times a day, cutting 
heating and cooling costs. A digital clock 
displays time and temperature, it's $100 
from Johnson Controls Inc., 2221 Camden 
Court, Oak Brook, III. 60521. IM 



FUSION: HARNESSING POWER OF THE H-BOMB (Continued from page 89) 



actor (see Science Worldwide, page 8, 
June '82) — is nearly completed, and 
its size alone may help solve the 
problem. The bigger doughnut con- 
tains a thicker stream of hot materi- 
al, giving its turbulent particles 
greater leeway for random motion. 
Within the thicker stream, atoms 
can jump sideways greater dis- 
tances without touching the wall. 
What's more, the web of magnetic 
force fields holding the swirling 
stuff in suspension will be knitted 
more tightly. This leaves fewer loop- 
holes for escape, making a tighter 
"bottle." 

Dr. Harold P. Furth, director of 
the Tokamak project, believes that 
he might break even by the mid-'80s. 
The break-even point would be 
reached when a reaction lasts long 
enough to generate as much energy 
as is consumed in the heating pro- 
cess. Once this is accomplished, 
progress toward a practical power 
source is expected to accelerate. 
"We've still got a long way to go," Dr. 
Furth sums up the status of his 
project. "But we're past the point 
where it could fizzle." 

Laser fusion 

At the University of Rochester, 
fusion researchers are taking a dif- 
ferent approach. They aren't even 
trying to obtain a sustained reac- 
tion. Instead, they're shooting mul- 
tiple laser beams at a tiny pellet con- 
taining deuterium and tritium. By 
concentrating the light of 24 giant 
lasers on a target smaller than a pin- 
head, they've succeeded in raising 
the temperature inside the pellet to 
the point required for atomic fusion. 
Ignited in this way, each pellet 
becomes a miniature hydrogen 
bomb whose energy can be captured 
for generating electricity. By pop- 
ping one pellet after another — at 
intervals of about half an hour — 
enormous energy could be produced. 

Looking at the Laboratory for 
Laser Energetics at the University 
of Rochester is like stepping into a 
sci-fi movie. First, you see 24 lasers, 
each as long as a basketball court. 
Each laser is mounted on a 30-inch- 
thick concrete slab, which is atop 14 
feet of shock-absorbent material 
and another 30-inch-thick concrete 
slab. The entire structure acts as a 
filter to isolate the lasers from 
ground vibrations. That way, their 
beams hold steady and hit just the 
right spot with an accuracy of 10 
microns (0.0005 inch). 

As I walked across the gigantic lab 
high up on the glass-enclosed obser- 
vation deck, I was struck by the clar- 
ity of all the outlines. Everything 



looked as if it were embedded in 
crystal. 

"That's because of the clean air," 
my guide explained. "Every bit of 
dust or droplet of moisture in the 
atmosphere would diffract those 
finely focused light beams. That's 
why all the air in here is filtered and 
dried." 

Packed into a pulse lasting less 
than a billionth of a second, the 
array of lasers delivers a salvo of 
light equivalent to 30 trillion watts. 
That's approximately 75 times the 



power of all the generating plants in 
the United States. When this blast 
hits the target, the outer layer of the 
pellet vaporizes with explosive force 
and flies off toward the outside. But 
by Newton's Third Law, the materi- 
al flying away from the center cre- 
ates an equal and opposite reaction, 
imploding, or pushing the rest of the 
fuel inward toward the center of the 
pellet. The resulting pressure gener- 
ates the heat needed to make the 
deuterium and tritium fuse, liberat- 
ing energy in the form of neutrons. 
This Newtonian squeezing of the 
(Please turn to page 1601 



HtEE AND EASVI 

GET YOUR COPY OF TRIPP S HOW-TO GUIDE. 



How to >»fct unifomi stain color. .And 
how tr) do it easily. The answers to 
these questioas and others are in our 
booklet. Along with easy, .step-by-step 
directions about staining and finishing. 

Get your copy from your local 



Carver Tripp dealer. That's whcTe youll 
find Tripp's easy-to-use staining and 
finishing products. Or write Carver 
Tripp, the hou -lo company that makes 
it easy. 




INTRODUCING 



...a new system for the effective, efficient 
and attraaive creation of sunspaces. 

Use your own imagination to alter or create 
the sunspace you want with our new and 
unique Sunshells. 

Sunshells are attractive, double-walled poly- 
carbonate units which snap together, simply 
and easily. They are shatterproof, transpar- 
ent and light-weight. 

Remember Grandma's sun-room? It was the 
warmest place in the house. 

Let us help you re<reate this glorious 
warmth— on your patio, porch or 
breeze-way. 

We believe we know what you are looking 
for. And we believe we have it I 

And the prices are very rightl (Less than 
$6.50 per square foot of double-walled area, 
including interlocking verticals and end 
caps.) 

Send for your free brochure about 
SUNFORMS' unique Sunshetls. 




SUNFORMS INC. 
133 West 21st Street 
New York, N.Y. 10011 



Or, if you are really serious atxjut creating 
your own sunspace, send $2.50 for our 
Master Guide to Sunspace— With 
SUNFORMS. 

Mail todayl And when you order Sunshells, 
we will be able to deliver in time for you to 
convert this seasoni 



Name& 
Address 



□ Send me free brochure. 

□ Enclosed Is $2.50 check or 
morwy order for Master Gukle. 



HARNESSING H-BOMB POWER 

(Continued trom page 159) 

pellet is called "inertial confine- 
ment," in contrast to the "magnetic 
confinement" of Tokamak. 

Until recently, not even the huge 
lasers at Rochester were able to 
heat the target enough to set off an 
efficient reaction. "At the risk of 
very rough analogy, you don't shoot 
ducks with howitzer shells — or ele- 
phants with buckshot. So we try to 
tailor the content and form of the 
energy within the beam to the abili- 
ty of the target to absorb it," 
explains Dr. John Soures, one of the 
project scientists. 

Last year, the laser project made 
enormous strides when ways were 
found — through the insertion of cer- 
tain crystals into the light beam — to 
shift the wavelength of the laser 
light from infrared to ultraviolet, 
increasing energy transmitted to 
the pellet. 

Other advances were made with 
the timing of the beams. A single 
flash from something like a strobe 
light triggers all 24 lasers. But 
because the lasers are different 
lengths from the target, arrival time 
of the beams must be synchronized. 
All 24 beams must hit within mil- 
lionths of a second. 

The tiny target itself hangs sus- 
pended in an enormous, 60-ton steel 
frame to insulate it from vibration. 
Yet despite its smallness, it must be 
perfectly spherical. Otherwise, the 
24 beams wouldn't converge at the 
precise center and the optimal 
conditions for compression and heat 
generation wouldn't be achieved. 
It's mainly in the geometry of the 
target and the mapping of impact 
sites that many engineering chal- 
lenges have yet to be met. 

Dr. Jay Eastman, Acting Director 
of the Laser Energetic Laboratory, 
hopes to reach the break-even point 
(a reaction generating as much en- 
ergy as it consumes) in the latter 
part of this decade. 

Back to Einstein 

Though different in method, both 
magnetic fusion and laser fusion 
rely ultimately on Albert Einstein's 
famous formula e=mc^. 

In Einstein's formula, e stands for 
energy, m for mass and c for the 
speed of light. It's the c^ that really 
counts. Multiplying by this factor, 
you get enormous quantities. And 
that's what accounts for the huge 
energy yield of fusion reactions. 

Seen against the background of a 
fast-growing and energy-hungry 
world population, fusion energy — 
despite its difficulties — looks like 
our best bet. IM 
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NOW YOUR KIDS CAN TEACH YOU TO CQMPUTE (Continued horn page 99) 
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BUY! 



some programs to make learning a 
bit easier. We liked the Instant Logo 
feature that makes the commands 
only one letter long, so even very 
young children can move the turtle 
around. 

The TI-99/4A's main advantage is 
in "sprite animation." A sprite is a 
design (a car, boat or face, for 
instance) that can be moved instant- 
ly on-screen. Up to 32 of these 
sprites can be moving at once. Right 
now, these sprites aren't available 
for the Apple versions, although 
L.C.S.I. plans on marketing a plug- 
in circuit card soon for the Apple to 
offer this as an Apple Logo option. 
Unfortunately, except for the sprite 
graphics, the TI Logo is the most 
primitive of the three. 

Learning Logo and writing a pro- 
gram in turtle graphics is straight- 
forward, as the accompanying pic- 
tures show. We wrote this program, 
called GARDK.N, in a few hours one 
afternoon. (Probably any of the kids 
we met while we were researching 
this article could have done it in half 
the time!) 

GARDKN draws three flowers of var- 
ious sizes that the program user 
chooses. For instance, typing gar- 
UE.\ 50 30 30 would result in a big 
flower flanked by two smaller ones. 
Changing that to gakukn 20 40 40 
would produce a small flower with 
one big one on each side of it. 

The photos and their accompany- 
ing captions detail how the program 
works. But notice how garden is 
made up of smaller programs called 

FLOWTCR. LEAVES, LLEAF (left leaf), 

RLEAF (right leaf) and petal. This 
building-block-system approach is 
what gives the Logo language its 
educational clout. 

Thinking logically 

Drawing three flowers with one 
program would be a complicated pro- 
cedure. But drawing a petal isn't 
very hard, nor is designing a leaf. 
The trick lies in learning to think 
logically enough to break down a 
hard problem into easier-to-solve 
pieces. Many educators maintain 
that this approach to problem solv- 
ing will help students in all areas of 
their lives. 

The Logo language is a real pow- 
erhouse, with far more serious appli- 
cations than just drawing pretty pic- 
tures. As a student learns Logo, he 
can use the language's easy-to- 
understand graphics commands to 
acquaint himself with its "string- 
handling" features. 

In computer talk, a "string" is a 
word or grouping of letters. Logo can 
manipulate words very quickly and 



with great versatility. In fact, it's 
one of the lang^ages now being used 
to help researchers understand how 
artificial intelligence might be pro- 
grammed into a computer. 

The spark of the Logo language 
might set the educational world 
ablaze, but for one thing: the lack of 
fuel. The scarcity of classroom com- 
puters limits the spread of Logo. 

"One thing we find, is that very 
often computers are left to the tal- 
ented and gifted," Jim Mueller of 
YPLA said. 

Steve Jobs, chairman of Apple 
Computer, sparked a controversy by 
offering to place one computer sys- 
tem in every school in the country — 
in exchange for a tax write-off. Even 
with the write-off, the cost to Apple 
would exceed "ten million dollars." 

Some of the opponents of the 
pjan — including Seymour Papert, 
the designer of the Logo language — 
feel Apple's plan wouldn't work. 

"Give 500 children one computer," 
Papert says, "and they'll make triv- 
ial use of it." 

Jim Mueller, however, thought 
Apple's proposal was a "marvelous 
plan ... on the assumption that 
Apple would back it up to make the 
computers accessible." 

Computers for all 

Many of our sources pointed out 
that, right now, most educational 
computers are in the wealthier 
neighborhoods. 

Greg Smith, Apple's director of 
educational marketing, suggested 
that this disparity "helps to main- 
tain the gap" between rich and 
poor. 

Seymour Papert maintains that 
this problem will get worse if "the 
people without computers do not 
protest. As all the people of the 
world understand what computers 
can do, they'll demand them for 
themselves and for their children." 

There may very well be a new and 
worldwide movement beginning in 
the classroom. A new, computerized, 
childrens' crusade may be pointing 
the way to our collective futures. IM 
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OWNERS REPORT: PONTIAC 6000 

(Continued from page 91) 

21.2/27.7 with the gasoline V6. Not 
enough respondents had bought the 
diesel V6 to tabulate, though. 

The top "dislike" turned out to be 
windshield glare, especially at 
night. The Pontiac 6000 has a wide, 
horizontal instrument cluster and a 
relatively "fast" windshield. A Min- 
nesota carpenter was one among 
many who commented, "The dash is 
of poor design because at night the 
lights reflect onto the glass — very 
annoying and even dangerous." 

The car's overall styling, though, 
brought forth enthusiastic praise. 
Styling, in fact, ranked as the main 
reason most people bought the Pon- 
tiac 6000. An Arizona aeronautical 
engineer said, "Several strangers 
have stopped my wife and me and 
asked about the car — what kind it is, 
what it cost. It's a real eye-catcher!" 

A New York manufacturer told us, 
"I like this Pontiac version of the A- 
car better than Oldsmobile's or 
Buick's." And a Minnesota farmer 
noted, "More people turn around 
and do double takes than with any 
other new car we've ever owned." 

The most unusual comment re- 
garding the Pontiac 6000's aerody- 



namic styling, though, came from a 
Florida retiree. "This car is a coast- 
ing fool," he observed. "On a 
straight road, I can be doing 60 mph 
and take my foot off the gas, and it'll 
coast for half a mile before it gets 
down to 45 mph." 

Ride and handling garnered a lot 
of praise, too, and owners seemed 
absolutely sold on front-wheel drive. 




Trunk space earned praise; the skimpy- 
sized giovebox and map pockets did not. 

Quoth a Montana secretary: "Here 
in Montana, the winter roads are 
always a little slippery, and the 6000 
handles just great. In fact, I like the 
way it handles all the time." 

A retired Idaho oil company presi- 
dent added, "This car handled like 
one of the better European or Japa- 



nese cars, certainly better than the 
new Cadillac Seville." 

As for the Pontiac's 6000's riding 
qualities and comfort, a Tennessee 
salesman remarked, "I'm particu- 
larly pleased with the ride. It's very 
smooth and quiet." 

From Texas, a machine shop fore- 
man wrote, "Here's a sedan that 
weighs 3,000 pounds, yet rides more 
smoothly than most 4,500-pound 
cars." 

Most owners rated seating good to 
excelleyit generally, with 89.7 per- 
cent specifically praising comfort in 
the rear. That's something of a 
record among smaller cars. 

Individual comments went on to 
praise visibility, driving position 
and trunk space, but among minor 
criticisms were: "The window crank 
handles winding up and down back- 
wards," "the tilt steering wheel 
blocks the speedometer in most posi- 
tions," "I hate those new touch-type 
electric door locks," "not enough 
space for maps in the map pockets," 
and "giovebox too small." 

A Wyoming railroad conductor, 
though, volunteered, "This Pontiac 
6000-LE has an excellent heating 
and ventilating system. It's the best 
I've ever had in any car." 

Owners expressed mixed feelings 
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on performance. Not everyone liked 
either the Four or the V6 but, on the 
whole, most drivers were satisfied. 
The V6 drew some comment con- 
cerning idle vibration and noise. The 
Four's throttle-body injector wasn't 
always trouble-free. But a Minneso- 
ta retiree observed that ". . . the 
Four has good pickup and is easy to 
start. You never need to pump the 
accelerator to start it." 

Yet a New York restaurateur 
countered (also regarding an Iron 



Duke Four): "No passing power on 
hills. Or even on flat roads." 

Quality and workmanship satis- 
fied the vast majority of Pontiac 
6000 owners, with 80.1 percent 
marking them good to excellent. 

And an Illinois quality control 
manager who does not work for Pon- 
tiac told us: "As a person involved in 
quality, I'm extremely fussy about 
my cars — to the point of becoming a 
pest. I maintain my own cars with 
pride, and I can state that the 6000- 



LE is proving to be the best automo- 
bile I've ever owned. 

"I think Pontiac did its home- 
work," he continued, "when it de- 
signed and built the 6000." 

And despite a handful of com- 
plaints that the 6000 was a little 
expensive, an Ohio C.P.A. summed 
up most owners' views with these 
words: "This car compares very 
favorably to imported sedans with a 
much higher price tag. I received a 
lot of value for my money." Wl 



SUMMARY OF 1982 PONTIAC 6000 OWNERS REPORTS^ 



Total miles driven 



1,060,504 



Average miles per gallon: 

151-cu.-in. Four 

In town 23.7 

Long trips 31 .2 

173-cu.-in. V6 

In town 21 .2 

Long trips 27.7 

Engine choices: 

151-cu.-in. Four 56.6% 

173-cu.-in. V6 43.4 

Why did you choose the Pontiac 6000? 

Styling 50.9% 

Economy 41.0 

Front-wheel drive 23.9 

Size 21.4 

Handling 12.4 

Specific likes: 

Economy 50.7% 

styling 47.1 

Handling 46.6 

Comfort 43.9 

Ride 24.0 



Specific dislikes: 

No complaints 26.4% 

Windshield glare 12.7 

Costs too much 7.1 

Poor workmanship 6.6 

Poor quality materials 6.1 

Fuel mileage lower than 

expected 6.1 

What changes would you like? 

No changes 14.9% 

Eliminate windshield glare ... 19.7 

Better seal shape 10.1 

Bigger glovetxix and map 

pockets 10.1 

Better quality matenals 8.7 

Workmanship opinion: 

Excellent 32.6% 

Good 47.5 

Average 12.7 

Poor 7.2 

Comfort opinion (front seata): 

Excellent 64.0% 

Good 33.1 

Average 3.0 



Poor . 



Comfort opinion (rear seats): 

Excellent 

Good 

Average 

Poor 

Hsd any mechanical trouble? 

No 

Yes 



What type of trouble? 

Transmission 

Oil leaks 

Air conditioner 

Electrical system . . . . 
Windshield wipers . . . 



Dealer repairs sstlsfactory? 

Yes 

No 

[}ealer service opinion: 

Excellent 

Good 

Average 



48.4% 
41 3 
94 

0,9 



50.6°/. 
49.4 



16.0% 
15.1 
10.9 
10.9 
7.6 



58.9% 
41.1 



30.8% 
41.4 

19.8 



Poor 7.9 

Number of vehicles owned: 

Pontiac 6000 only 40.9% 

Two cars 48.1 

Three cars 7.2 

Four or more cars 3.9 

Makes of other cars owned: 

Pontiac 29.5% 

Chevrolet 14.4 

Ford 12.2 

Oldsmobile 7.9 

Volkswagen 6.5 

Age distribution of owners: 

15-29 years 8.8% 

30-49 years 33.8 

50-plus 57.4 

Would you buy another Pontiac 6000? 

Yes 84.7% 

No 15.3 

Would you buy another Pontiac prod- 
uct? 

Yes 89.0% 

No 11.0 



'Percentages might not equal 100*!^o due to rounding or insulficient data. 
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THE FASTEST BOATS ON WATER (Continued from page 95) 



and decide which to run on race 
morning. Since race distance is a 
minimum of 175 miles, it's not just a 
matter of determining the course 
conditions at the start, but what 
they will be later, and elsewhere on 
the course. 

For the deep-V offshore boats, the 
record is 90.555 mph, according to 
APBA. This mark was set by Bob 
Nordskog back in 1976 in his Power- 
boat Magazine Special, a Cigarette 
powered by a pair of Chevrolet 
engines he had modified himself. 

Hydros, cats lead way 

When it comes to outboards, the 
fastest boats listed in the APBA 
records are hydros and the tunnel- 
hull catamarans that were the fore- 
runners of their offshore class coun- 
terparts. The current APBA record 
holder is Jim Merten Sr., who ran a 
Mercury-powered, Ron Jones-built 
Modified U-class boat at 136.381 
mph over a measured kilometer at 
Kaukauna, Wis., on Aug. 8, 1973. In a 
July 15, 1979, race at Chippewa 
Falls, Wis., Jimbo McConnell main- 
tained 102.564 mph for five miles in 
an Evinrude-powered Molinari tun- 
nel hull. A Johnson-powered Moli- 
nari driven by Ken Stevenson aver- 
aged 102.578 mph for one hour in 
June 1979, at Lake Alfred, Fla. In 
October 1981 a European one-way 
record of 1 37.96 mph was set by a Mer- 
cury on Lake Windermerg, England. 

An outboard record recognized by 
both APBA and UIM is 120.269 mph 
for the kilometer, set by John F. Ste- 
vens running a Mercury-powered 
Lewis-built, llOO-cu.-in., Hydro- 
class boat at Lincoln City, Ore. on 
Oct. 24, 1981. This is a professional 
racing class; the boats are smaller 
versions — in basic hull form — of the 
Unlimited-class inboards. APBA 
records show that Wayne Baldwin, 
driving his Konig-powered Shadow 
Fox averaged 90.817 mph for a 
three-lap, five-mile race in Septem- 
ber 1976 at Yelm, Wash. 

The fastest military vessel whose 
speed is known is the Canadian Roy- 
al Navy's Bras d'Or, a hydrofoil- 
equipped subchaser. Its speed is an 
estimated 70 knots (80 mph). The 
blue ribbon for the fastest crossing 
of the Atlantic last went to the S.S. 
United States, for its time of 3 days, 
10 hours, 40 minutes back in 1952 — 
an average of 35.6 knots (40.9 mph). 
The Queen Elizabeth 2 may be fast- 
er, but neither its owners nor the 
ritish government are saying so. 

Noteworthy sailing speeds 

As might be expected, speeds un- 
der sail come nowhere near those 



achieved with mechanical propul- 
sion, but they are equally impres- 
sive. Timothy Colman's 73-foot, 6- 
inch catamaran, Crossbow II, for 
example, was clocked at 36.04 knots 
(41.5 mph) over a 500-meter course in 
Portland Harbor, England, on Nov. 
17, 1980. Designed by Rod McAlpine- 
Downie, the boat carried 1,400 
square feet of sail. Lake scows, in 
spite of their name, are the fastest of 
the monohull sailboats; a Class A 
scow has been timed at more than 30 
mph. 

For yachts, the fastest over a long 
distance may still be the three-mast- 
ed schooner Atlantic, which aver- 
aged 10.318 knots (11.9 mph) for 
3,013 miles in 1905. 

Atlantic still tops 

The Atlantic's 1905 run was from 
Sandy Hook at the entrance of New 
York Harbor to Lizard Point, Eng- 
land, a trip that took 12 days and 4 
hours. This was the record passage 
across the Atlantic Ocean that stood 
for 75 years and is still considered 
the best time for a monohull sailing 
vessel. In the summer of 1980, 
Frenchman Eric Taberly made the 
same run in 10 days, 5 hours, 14 
minutes. His boat was the 54-foot tri- 
maran Paul Ricard (see Breaking 
The Sailing Speed Barriers, page 74, 
July '81). As so often happens after a 
longstanding record falls, the new 
mark lasted just a short time. In 
July 1981, another French crew, 
headed by Marc Pajot, brought its 
61-foot catamaran, Elf-Aquitaine, 
from New York to Brest, France, in 
9 days, 10 hours, and 6 minutes. 

Because long runs give the best 
indication of a sailboat's perfor- 
mance, some other passages are 
worth noting. The fastest Trans-pac 
(Los Angeles-Honolulu) race was 
won by Bill Lee's Merlin, a 67-foot 
sloop, in 1977. Time was 8 days, 11 
hours, 1 minute. The fastest run in a 
monohull pleasure boat from Aus- 
tralia to Cape Horn was made by 
Poland's Chris Baronowski in his 45- 
foot, 3-inch Poloney: 45 days in 1973. 
Alain Colas of France made this run 
in 37 days in thp trimaran Manureva 
(formerly the Pen Duick IV) in the 
winter of 1973-74. Even that is slow 
compared to the time of the 244-foot 
c\\\>^eY Lightning, which took only 19 
days and 1 hour — back in 1854. 

It was another clipper. Great 
Britain's Red Jacket, which set the 
record for a circumnavigation of the 
globe under sail. Under Capt. S. 
Reid, it made the voyage in 62 days, 
22 hours, in 1854. And, it stopped to 
load and unload cargo along the 
way. 



For solo circumnavigations, the 
record is held by Alain Colas in the 
70-foot trimaran Manureva, which 
took 167 days in 1973-74. The Bulgar- 
ian George Georgier, starting and 
finishing at Havana, Cuba, made the 
fastest monohull run — 201 days, 21 
hours, 36 minutes— in 1976-77. 

Sail propulsion is not limited to 
watercraft. It long has been uspd on 
ice boats, and in recent years on 
wheeled "sand yachts." Because 
both types don't have to overcome 
the problems of wave-making resis- 
tance and skin friction faced by reg- 
ular boats, they are capable of much 
higher speeds in any given wind con- 
dition. But while few vessels will 
attempt to sail in a wind of about 70 
mph, John D. Buckstaff did so in a 
Class A stern-steerer ice boat on 
Lake Winnebago back in 1938. He 
was clocked at 143 mph! The Guin- 
ness Book of World Records reports 
the officjal world speed record for a 
sand yacht is 66.48 mph, set by Yves 
Nau inAfobil at Le Touquet, France, 
on Mar. 22, 1981. However, it is noted 
that Nord Embroden of the United 
States reached 88.4 mph in his Mid- 
night At The Oasis on Superior Dry 
Lake, Calif., in 1976. 

While the general laws of hydrody- 
namics are such that the larger the 
boat, the faster it will go, small boats 
that can get up and plane on the 
water's surface can attain some fan- 
tastic speeds. A windsurfer is about 
the smallest craft that floats, but 
Jaap van der Rest of Holland was 
timed at 24.63 knots (28.4 mph) on 
one at Maalaea Bay, Maui, Hawaii, 
on July 18, 1980. 

Rowing records 

When it comes to boats that are 
rowed, the fastest are the eight- 
oared sculls, and the highest record- 
ed speed for one of these is 13.46 mh, 
the Guinness Book of World Records 
shows. This was attained by the 
East German crew at the Montreal 
Olympics in 1976. However, a team 
from the Penn Atlantic Club was 
timed at 14.03 mph on the Meuse 
River, Liege, Belgium, in 1937. 

On Sept. 12, 1911, the Rev. Sidney 
Swann rowed across the English 
Channel in 3 hours, 50 minutes. 
Gerard d'Aboville of France rowed 
across the Atlantic in his 18-foot 
Capitaine Cook (Chatham, Mass., to 
Ushant, France) in 71 days, 23 hours 
in 1980 — the fastest crossing by 
sheer muscle power. John Fairfax 
and Sylvia Cook, both of Great 
Britain, rowed from San Francisco 
to Hayman Island, Australia, in just 
under a year (362 days) in 1971-72. 
The Guinness Book of World Records 
does not indicate if they were still on 
speaking terms at trip's end. IN 
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POWER-ROBBING 



HOW TO FIGHT THE 
IBING, WEAR-CAUSING, GAS-WASTING 
ENEMIES OF YOUR ENGINE. 



Stop them with Motorcraft. We've got extended tip 
design sparl^ plugs that burn away sooty cartxsn 

deposits as you drive. They can actually 

improve mileage in normal driving in a MOtOI 

properly tuned engine. 

Our FL-IA oil filters last longer and 
trap more of the abrasive dirt that can ^^fe, 
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leading filter. Motorcraft's new fuel-efficient oil re- 
duces the friction that wastes your gas. And our 

batteries fight the cold and heat that 

i ftlc^^l drain precious starting power. 
^^^^ Fact is, Motorcraft offers you a full 

^ line of quality products to fight the 
enemies of your engine. Motorcraft. 
I For the future of your car. For sure, 
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THE TRUTH ABOUT ROBOTS 

(Continued from page 81 ) 

necessary motions by a human oper- 
ator. As the operator puts the robot 
through its paces, he presses a but- 
ton on a handheld teaching control. 
At the end of the teaching session, 
the robot repeats the movements set 
for it, at the desired speed, over and 
over again. In addition, most robots 
are capable of storing these pro- 
grams in their memories, so that 
once taught, any series of move- 
ments can be recalled. 

The robotic arm used most often in 
today's factories comes equipped 
with several — usually about five or 
six — "degrees of ftreedom." These 
could include: 

■ Ann sweep: a left-to-right move- 
ment of the arm around the base. 

■ Shoulder atvivel: an up-and-down 
arm movement at the "shoulder," 
where the arm meets the base. 

■ FIbowextennon: an up-and-down 
movement of the upper arm along 
the "elbow." 

■ Pitch: an up-and-down movement 
of the hand at the wrist. 

■ Yaw: left-to-right hand motion. 

■ Roll: circular hand motion 

This doesn't include the various 
movements of the robot's hands, or 
grippers, also known as the "end 
effectors." These come in a wide 
variety of models, depending upon 
the use to which the automation is 
put. The most familiar is probably 
the clawlike mechanical gripper, 
used to grasp parts and tools — and 
even these can vary according to 
their functions. For example, a ^p- 
per may have to grasp a very wide 
object, or a lightweight cardboard 
carton, or even something as fragile 
as a neon tube. If the manufacturer 
needs the robot for only one basic 
task, such as welding or spray paint- 
ing, it may be less expensive for the 
machine to be permanently fixed to 
a blowtorch or sprayer as its end 
effector. Other popular end effectors 
include vacuum cups for handling 
sheets of glass and other thin 
materials, and electiromagnets for 
high-speed pick and place. A robot 
can also change tools in mid-job, 
using special snap-in attachments. 

Industrial robots such as these 
have become full-fledged members 
of U.S. assembly lines. A typical 
welding robot now costs about 
$25,000 and is expected to pay for 
itself in three to five years, prompt- 
ing more manufacturers to warm to 
the idea of investing in intelligent 
automation. The prime factor be- 
hind this sudden increase in interest 
is not so much the growth of practi- 
cal robotic manufacturing as the 
realization that we are being sur- 
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passed in our use of this new tech- 
nologry by our competitors — predom- 
inantly Japan. 

It is by now a well-known fact that 
Japan has welcomed the industrial 
robot with open arms. It presently 
employs some 14,200 robots (as com- 
pared to the U.S. figure of 4,700) for 
uses which range from factory work 
to traffic direction. Most of this lead 
has been attributed to Japan's 
greater cultural acceptance of the 
robot in workplace. 

However, U.S. robot manufactur- 
ers are now intent upon taking up 
the slack. While Japan boasts some 
40 robot manufacturers to Ameri- 
ca's 30, the latter insist that the U.S. 
firms still hold the lead in innova- 
tion and expertise. Corporations 
such as IBM and Westinghouse, 
together with universities such as 
New York State's Rensselaer Poly- 
technic Institute and the Carnegie- 
Mellon Institute for Robotics in 
Pittsburgh, are joining with Unima- 
tion and Cincinnati Milacron to 
produce robots that are more pro- 
ductive, intelligent and, not inciden- 
tally, cost efficient. 

Two of the more prominent entries 
in the new generation of increasing- 
ly sophisticated robots are Cincin- 
nati Milacron's T' and Unimation's 
PUMA robots. The T'* is the basic 
industrial robot made more capable: 
It can work on a constantly moving 
assembly line, for example, and can 
be programmed to do several tasks 
at once. In addition, its "abort and 
utility" modes allow the to act as 
its own physician when something 
goes wrong. It can disconnect the 
part it's working on without damag- 
ing it, while searching its own sys- 
tems to find (and sometimes correct) 
the problem. 

Worker-size robot 

Unimation's PUMA robot was de- 
signed in concert with General Mo- 
tors in order to solve a problem basic 
to today's industrial robot: size. The 
typical robot weighs some two and a 
half tons and takes up a great deal of 
space. Thus, the cost of buying such 
a machine must include not only the 
robot itself, but also adjusting the 
factory to fit the robot. The pint- 
sized PUMA, on the other hand, 
comes in models weighing as little at 
76 pounds, and can fit in the space 
once occupied by a human worker. 

At the other extreme, a Scottish 
engineering firm called Lamberton 
Robotics recently developed what it 
believes to be the world's largest 
free-standing, mobile robot, capable 
of lifting 1.3 tons. Other new robots 
include Westinghouse's new series 
7000 system and IBM's latest, the 
RS 1. "The former is a welding robot 



which can detect any deviation &om 
the weld groove and immediately 

correct itself. The RS 1 was designed 
for precision assembly. It not only 
includes sophisticated sensing abili- 
ties but uses a new programming 
language, AML, which IBM calls the 
world's most advanced. 

Senses such as sight and touch are 
the new frontiers upon which to- 
day's robots are venturing. The old- 
er industrial robots (those designed 
10 or so years ago) were, in Msence, 
blind, deaf and without any real 
sense of touch. They accepted limit- 
ed input from their immediate, real- 
time environment and could only 
know what they had been pro- 
grammed to know, without being 
capable of determining whether a 
job had been done correctly. Howev- 
er, if that same robot could see what 
it was doing, or somehow the tool 
that it was holding, its efficiency 
could be multiplied a hundredfold. 

Primitive sight 

. Actually, primitive forms of sight 
have been in use in factories for sev- 
eral years now. A camera suspended 
above an assembly line can do a 

quick check of the passing products, 
and any defective parts are blown 
off the line and into a refuse bin. But 
we have already surpassed this. 

The problem in creating a robot 
that can "see" rests in translating a 
video image into terms simple enough 
for a computer to follow. .4 robot is a 
sophisticated tool attached to a com- 
puter mind — it has no innate mech- 
anism to process visual data. 

Instead, it uses a special computer 
called a digitizer. A television image 
is broken down into its most basic 
form, a series of dots called pixels — 
picture elements. Each pixel is then 
assigned a value, according to the 
brightness it represents. For exam- 
ple, a dark object might be made up 
of pixels valued at 10, while a bright- 
ly lit background would have a con- 
siderably higher rating. 

In order to simplify things fur- 
ther, the computer is now given a 
certain threshold value for the ob- 
ject. In other words, if a pixel falls 
below that threshold, it will be 
assigned a value of 0; if it registers 
above, a value of 1. Thus, the image 
has l>een translated into the binary 
language that is the basis of comput- 
er thought. 

Of course, the above is only the 
foundation upon which modem ro- 
botic sight rests. Mechanisms such 
as the General Motors Comsith can 
identify a part on a moving assembly 
line and relay the information to a 
robotic arm, which picks up the part 
and places it in its appropriate bin. 

Scientists are now finishing work' 
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great-sounding AM/FM 
mi 4^ stereo headset radio 
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on what is known as the "bin-picking 
problem" — picking one specific item 
out of an assortment. (It's an easy 
task for a five-year-old human, but 
an enormous problem for a robot.) 
They're also experimenting on vari- 
ous means of providing three-dimen- 
sional sight, such as binocular vi- 
sion, and utilizing lasers to relay 
visual information. 

A close second on most manufac- 
turers' lists of desirable robotic abil- 
ities is touch, in the form of proxim- 
ity and tactile sensing. Proximity 
sensing is just that: determining 
how close or far an object is from the 
robot's hand. For example, if the 
robot's "fingers" are magnetized, it 
may be able to sense how close a 
metallic object is from its grasp sim- 
ply by measuring the level of attrac- 
tion. Tactile sensing is more com- 
plex: By using sophisticated sensor 
devices, including piezoelectric 
materials, robots are slowly becom- 
ing able to "feel" what an object 
weighs and how firmly it can be 
grasped. 

The list of robotic improvements 
on the drawing board is almost end- 
less. Such attributes as voice recog- 
nition — so the robot will stop if its 
boss tells it to — and manual dexter- 
ity are being developed. 

As the years pass, robots will 
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indeed come closer to the ideals we 
have all come to expect, but there's 
no reason why they will ever resem- 
ble us physically. Manufacturers 
hope that in a decade or so, robots 
will be capable not only of doing a 
job, but also of figuring out more 
efficient ways of accomplishing it. 
The totally roboticized factory is 
still far beyond our reach, but the 
experiment has been tried in Japan. 
Technically, it succeeded, but at too 
high a cost to be practical. 

Those scientists whose imagina- 
tions wander toward the stars fore- 
see a time when fully independent 
robots will mine precious ores in the 
asteroid belt, send the refined met- 
als back in roboticized ships, and use 
those same metals to build their own 
robotic replacements. And coming 
back to Earth, Unimation's Joseph 
Engelberger is so optimistic about 
his product that he has commis- 
sioned his engineers to develop the 
first practical household robot. 

However, the household robot is 
the exception, rather than the rule. 
Today's robots, for the most part, 
are neither cute, clever, nor human- 
oid — nor are they meant to be. They 
are, instead, measures of our desire 
to free ourselves from unnecessary 
labor, and measures of our ability to 
do so. Wl 
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FREE WATER 

and plenty of it! 

TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 

Drill your 
own well 




THIS MAN IS DRILLING A WELL 

in his own backyard for less than 13 the 
cost of hiring a commercial well driller. 

Thousands of home owners are now 
drilling their own wells from 50 to 200 feet 
deep! YOU can join them in saying good- 
bye forever to expensive, chemical- 
tasting city waterl Forget about droughtsl 
Ignore summertime water shortages! 

Write or call today for our FREE in- 
formation package including the booklet 
"HOW TO DRILL YOUR OWN WELL". 
There's no obligation— ACT NOW! 

DEEPROCK MANUFACTURING CO. 
Opelika, Alabama 36802 

CALL TOLL-FREE 
1-800-821-2280 



(Ask for Extension 196) 

Call anytime including Sundays 
or clip coupon and mail TODAY! 




Opelika, Alabama 36802 

Please mail your free information kit. 



Print Name 



Address 



City Stale Zip 

□ I'm in a hurry! I have enclosed $1.00. Rush the 

FREE information package by FIRST CLASS 

hAAIL. 

' 1982 DeepRock MIg Co 
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PM'S LONG-TERM CAR TESTS 

(Continued from page 92) 

and semitrailing arms, coil springs 
and a stabilizer bar in the rear. 

Toyota's suspension engineers 
have dialed over 3° positive caster 
into the front end, so you get a fan- 
tastically stable, straight-ahead feel 
from the rack-and-pinion steering, 
with excellent centering. The sus- 
pension is taut, just shy of stiff, in 
fact, and you kind of thump over tar 
strips and bumps in the road. But 
there's no wallowing or unnecessary 
motion with this car. Instead, you 
get the feeling that you're not just 
rolling over the road, you're smash- 
ing it flat and there is no obstacle 
you can't overcome. It's a tremen- 
dous feeling of security. 

Take no prisoners 

One night, we found ourselves in 
the wilds of northwest New Jersey 
after a business meeting. It was late 
and we wanted to get home. We 
kicked the Supra awake with a twist 
of the key, gave it its head and made 
a take-no-prisoners run down to the 
Jersey Shore. The route was mostly 
twisty two-lane blacktop and it was 
raining. We pressed on, at mostly 
illegal speeds, in safety and security. 
It was a 75-mile trip. We were home 
in an hour. Not too many cars sold in 
the world could have made that trip 
at those speeds. It's a tribute to the 
Supra that we didn't once feel pres- 
sured or insecure. 

So, is all perfect with the 1982 Celi- 
ca Supra? No way. Like all cars, the 
Supra has its weak points. The tires, 
for one thing, could be upgraded. 
Yes, they're adequate and got us 
through anything we put to them. 
But the Bridgestones on our test car 
are not the most responsive tires in 
the world and feel squishy in hard 
cornering situations. If you order 
the GT model (our test car is the lux- 
ury DL version of the Supra), you 
get wider 225/60R14 tires that are 
more performance-oriented than 
the skinnier skins you get on a DL. 

Other bones of contention: The 
ignition key is difficult to remove 
from the ignition lock, which itself is 
awkwardly positioned. 

The left-hand stalk pushes for- 
ward to activate the high beams. 
Only slight pressure is needed, so it's 
difficult to use the directional sig- 
nals at night without inadvertently 
flashing the highs. Drivers ahead 
think you're trying to flash them out 
of the way. 

The radio on-off switch is a push- 
button type, rather than cw/ccw on- 
off type, which is undesirable in a 
moving vehicle. Any car movement 
while you're adjusting volume and 



you turn off the radio. Besides this, 
the controls themselves were de- 
signed for midgets. They're way too 
small. 

In a couple of areas, our Toyota 
test car is not up to the quality stan- 
dards one would expect these days in 
a luxury Japanese car. The super- 
duper radio system in the Supra 
plays mostly static. No amount of 




Both the front and rear wipers conked out 
on the Toyota at exactly the same time. 



fiddling with the radio or equalizer 
can remedy the problem. 

Also, on the morning of a freak 
April blizzard in the northeast, our 
test car's front and rear windshield 
wipers and rear defogger conked out 
simultaneously. Luckily, we were 
still in our own driveway warming 
the car up. So we got into our own 
"old technology, poorly built" Amer- 
ican car. It started right up, the 
windshield wipers worked perfectly, 
and we pushed on through the bliz- 
zard into New York City. So much 
for the myth of imported car reliabil- 
ity. 

General Toyota, in Woodbridge, 
N.J., fixed the wipers under warran- 
ty, but not the radio. A service writ- 
er there told us that almost every- 
one who has bought a Celica Supra 
has complained about the radio stat- 
ic. They offered to remove the radio 
to attempt a fix. But we passed and 
decided to live with it instead. We'll 
let you know if it gets better or 
worse. — Joe Oldham 

5.0-llter Mustang 

This is our final report on the 5.0- 
liter Mustang and, frankly, we're 
really sad to see it go. By the time 



you read this, the car will have been 
returned to Ford's press pool, 
prepped and sold off for a bargain 
price through its dealer network. We 
really hope the lucky dog who ends 
up with the car treats it right 
because we've gotten to be quite 
fond of the beast. 

For the record, the car has accu- 
mulated 8,600 miles, consumed four 
quarts of oil and yielded 14 mpg in 
city driving and 21 mpg in highway 
driving. The only service it has 
received: The oil and the filter were 
changed, a new air filter was 
installed and the plugs were pulled, 
checked and reinstalled. The color 
was good and the gap still within 
specs. 

The mechanical breakdown list is 
brief. The cigaret lighter packed up, 
probably due to overuse by crazed 
nicotine addicts. The rake adjust- 
ment knob on the passenger's side 
seat fell off. But 10 minutes of fid- 
dling with a needlenose pliers fixed 
the problem and it hasn't recurred. 
A rattle developed at around 8,400 
miles in the driver's side window. 
The rattle only happens when the 
window is wound completely down 
and you hit a moderately severe 
bump at above 40 mph. 

The only item that needed replace- 
ment was a left side front turn sig- 
nal lens which disintegrated after 
hitting a deer late at night in the 
Pennsylvania hills. Considering the 
closing speed, we were surprised at 
the minor damage to the car. Unfor- 
tunately, the same could not be said 
of the deer. 

Those are the unadorned mechan- 
ical facts about the Mustang. To say 
that it's reliable, as powerful as you 
could want, and comfortable, is an 
understatement. But what have we 
found that we'd like changed? Here, 
the list is a bit longer than the 
breakdown list. 

We'd ask Ford to crank more steer- 
ing effort into the wheel and less 
effort into the clutch. My left calf is 
now roughly twice the size of my 
right one. We would also throw out 
the Fairmont/Continental steering 
wheel and get something smaller, 
thicker and sportier looking to 
match the car's performance. Like 
perhaps the base Mustang steering 
wheel. 

Lastly, we'd ask Ford to drop its 
top-of-the-line TRX suspension 
package and replace it with a pack- 
age designed around the super 
Goodyear NCT radial. We've driven 
cars with both, and the NCT tire 
makes for better handling and stick- 
ier road-holding. 



With these changes, a car which 
has already achieved the status of a 
cult object would be propelled into 
the ranks of superstar. Yes, the boss 
is back. — Tony Assenza 

Pontiac 6000 

Because we've been concentrat- 
ing on wrapping up the results of a 
couple of other long-term test cars, 
we've only accumulated 1,434 miles 
on our Pontiac 6000. Up to this point, 
results have not been reassuring. 



The delivery of our car was 
delayed because of "several me- 
chanical problems," according to the 
Pontiac man, including a breakdown 
on the delivery trip from Detroit to 
New York. The car then had to be 
brought back to Detroit for a fix. So 
far, we haven't been able to deter- 
mine what "several mechanical 
problems" included. When we find 
out, we'll let you know. 

Since we've had the car, it has per- 

(Please turn to page 1 70) 



NOW, EVEN 
BETTER! 

Buck Knives' original Folding Hunter for nearly 
20 years has stood as the standard of quality 
against which imitators are measured. 
Refinements in details and materials during its 
lifespan have made the famous Folding Hunter 
a constantly improved knife. And now, Buck 
proudly announces the first major addition to 
this proud line since the Ranger: The all-new 

FINGER-GROOVED FOLDING HUNTER 

AND RANGER, TOO! (Models HOG & 112G) 
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extra sense of knife control, these beautifully- 
engineered finger grooves are the answer. Stop 
by your favorite store, see for yourself More 
important, handle these beauties. You'll 
probably fall in love at first sight. Oh, if 
you prefer the traditional Buck Folding 
Hunter, don't worry, we're still 
handcrafting those, too! Either 
way, remember without the 
Buck name on the blade 
It's not a Buck 
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To Honor the 200th Anniversary of the 

American Eagle 

on the U.S. Great Seal 

Limited Edition 
Commemorative Belt Buckle 




$-11^95 Shown smaller 
/-w L. I than actual size 

Unly X «/ of 2 Vi' X 3 V2" 



Plated with 

SOLID 
SILVER 

hand-decorated 
with 

PURE 
24-KARAT 
GOLD 



On June 20, 1782. the Continental Con- 
gress officially designated the American 
Eagle as our national emblem to appear 
on the Great Seal of the United States. 
From the earliest days of the republic, the 
eagle has graced U.S. coins and currency 
as the embodiment of American power 
and national pride. 

Buckle Will Not Be Produced 
After December 31, 1982 

Now. to honor the 200th anniversary of 
the eagle on the Great Seal. International 
Monetary .Mint's master craftsmen have 
created a Commemorative Collector's 
Buckle, to be produced in a limited edi- 
tion — plated with pure silver, with a 
layer of 24-karat gold hand-applied to the 
surface of the eagle and the rim. Each 
buckle must undergo three hand-finish- 
ing processes and pass four separate in- 
spections before being individually hand- 
emhossed with its own serial number and 
approved for shipment. And, to protect 
the integrity of this limited edition, the 
dies will be destroyed at the end of this 
200th Anniversar\' vear. 



Each Buckle Permanently Registered 

Each individually numbered buckle 
will be permanently registered with the 
name of its original owner in the Official 
.Archives of the International Monetary 
Mint. It will be delivered to you in a Spe- 
cial Collector's Presentation Case. 

Wear this authentic Commemorative 
Collector's Buckle as a striking fashion 
accessory and an unmistakable symbol of 
your love for your country. Then, hand it 
on to become a treasured family heirloom 
as well. Of course, your satisfaction is as- 
sured by our unusual Unlimited Money 
Back Guarantee. 

The Sooner You Order 
— The Lower the Serial Number 
You Will Receive! 

Since Registry Numbers are assigned to 
each order as it is received, we strongly 
urge that you order promptly, to receive 
the coveted lower numbers that are 
still available. (Limit: five (5) buckles per 
order.) 

International .Monetan' .Mint is an independent agency not 
affiliated with the U.S. .Mint or any government agency. 



FOR CREDIT CARD ORDERS. CALL TOLL FREE 1-800-345-8502 

lnPa.calll-800-662-5180 
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international Monetary Mint, Inc., Dept BF-96 
390 Pilie Road, Huntingdon Valley, PA 19006 

Please send me Silver plate and 24- 

Karat Gold American Eagle Commemorative Belt 
Buckle(s) as indicated below: 

□ One American Eagle Commemorative Belt Buc- 
kle only $19.95 & $1 .00 shipping and handling 

□ Save $6 — Two buckles just $35 plus $1 ship- 
ping & handling 

□ Save $1 3 — Three Buckles just $50 post paid 

□ Save $30 — Limit of Five Buckles just $75 post 
paid 

Enclosed is $ 

I ( PA residents please add 6% Sales Tax ) 
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□ American Express Expires 
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PM'S LONG-TERM CAR TESTS 

(Continued from page 169) 

formed flawlessly. It also has a very 
high level of fit and finish quality, 
something that American cars have 
come under some criticism for in 
past years. 

Other initial impressions are that 
the fuel-injected, 2.5-liter Four is 
quite spritely in performance and 
rather miserly on gas, although you 
won't take home any trophies with it 
from Drag City. Like most GM A- 
body cars, our Pontiac 6000 rides 
smoothly and quietly and the han- 
dling prowess is quite high. We'll 
give you more details on it in our 
next report. — Joe Oldham 

Plymouth Horizon 

After clocking 5,819 miles on the 
2.2-liter Plymouth Horizon, we've 
finished our testing and returned 
the car to the manufacturer. It's 
another car we were reluctant to 
give back. 

As Auto Editor Tony Assenza 
wrote in his 3,050-mile report (page 
89, June '82), ". . . the 2.2-liter engine 
in our test car powers out the Hori- 
zon with brisk acceleration. Zero to 
60 happens in 10.9 seconds, shifting 
the automatic manually. We've sur- 
prised many so-called sports cars 
with the Horizon's excellent perfor- 
mance and handling." 

The Horizon's brisk takeoff satis- 
fied even the younger (and heavier 
footed) members of my family as we 
took turns at the wheel. 

Superb all-around visibility and 
the stable, sure-footed handling 
produce a high level of driver confi- 
dence: You're sure nothing can 
sneak up on you, but even if it does, 
you know you can drive your way 
out of a bad situation. 

My few complaints can only be 
called nitpicking: The fuel gauge 
seems stuck off in a dark corner of 
the dash, behind the spokes of the 
wheel, and I'm not really fond of 
having air and heat controls off to 
the left side of the dash where a pas- 
senger cannot reach them. 

In his earlier report, Tony Assen- 
za wrote that he got 22.3 mpg on a 
long trip and averaged 21.7 mpg 
overall. 1 wound up with a 20.3 mpg 
average. 

The only real problems any of us 
found during the entire test were 
few. The front spoiler fell off as Tony 
Assenza pulled into a parking lot. 
That was at 2,654 miles. And at 2,834 
miles, he had to add two quarts of oil 
during a gas stop. Nothing more. 

Would I be happy with a Horizon 
as the family car? Sure. It's fun to 
drive, roomy and holds up very 
well. — John Linkletter 



Body's own filter material replaces kidneys 
Medicine 



Filters come in all shapes 
and sizes and ore used in 
everything from go-karts to 
spacecraft. But in each in- 
stance, they have one criti- 
cal function: to remove im- 
purities. Take away those 
filters and it's only a matter 
of time before any mechan- 
ical wonder comes to a 
grinding halt, choked by 
an accumulation of debris. 

In the human body, liv- 
ing filters — the kidneys — 
rid the blood of wastes and 
excess water, helping to 
keep that magnificent ma- 
chine in a stable biochemi- 
cal state. When kidney 
function is lost, some form 
of artificial blood cleans- 
ing, called dialysis, must 
be used or the patient 
dies. 

For years, the conven- 
tional treatment for kidney 




CompUt* kit (above) ior Continuoui Ambulatory P*riton«ol 
DioIyaU ccm rvploce in-hotpitol macbin* ior kidney potiants. 



failure has been the mas- 
sive artificial kidney ma- 
chine. But recently, scien- 
tists have developed a new 
system, called CAPD, for 
"Continuous Ambulatory 
Peritoneal Dialysis." This 
process costs about half 
that of conventional dialy- 
sis, is less traumatic to the 
body, requires far less time 



T 




Starll* fluid drains into bottom of peritoneal cavity from elevat- 
ed bag; after it abeorbt wostes. the fluid is drained out. 



and can be done at home. 
This is good news for the 
more than 49,000 people 
who now need dialysis 
treatment to live. 

To undergo CAPD, the 
patient has a small, flexi- 
ble catheter surgically im- 
planted into his abdominal 
cavity. A plastic bag con- 
taining a sterile sugar and 
salt solution is attached to 
the catheter and held up, 
so the fluid can drain, by 
gravity, into the bottom of 
the abdominal cavity. 

Then, the catheter is 
clami>ed off, and the bag, 
which is still attached, is 
folded into a compact rect- 
angle and stored in a pock- 
et or inside the user's cloth- 
ing. 

Waste products in the 
blood, normally removed 
by the kidneys, are natu- 
rally drawn through the 
peritoneum, the semiper- 
meable membrane which 
lines the abdominal cavi- 
ty, into solution in the ster- 
ile fluid. The peritoneum 
thus acts as a filter, doing 
the work of the kidneys. 
After about four hours, the 
bag is placed on the floor, 
the clamp is released, and 
the impurity-ladeii fluid is 
drained off. 




Young dialysis patient dem- 
onstrates use of CAPD kit. Bag 
is kept in pocket after intro- 
duction of sterile fluid into the 
peritoneal cavity. 

A new bag of solution is 
attached and the process 
begins again. It will be 
repeated four times each 
day. This may sound cum- 
bersome, but each bag 
change takes only about 
half on hour, and patients 
are allowed to get a full 
eight hours of undisturbed 
sleep at night. 

"The entire exchange 
process is painless, and 
patients quickly become 
accustomed to the pres- 
ence of dialysis fluid in the 
abdomen," explains Dr. 
Steven Alexander, director 
of the CAPD program in 
Portland, Ore., and a lead- 
er in adapting the proce- 
dure for use in infants and 
small children. 

CAPD is allowing chil- 
dren who were once con- 
fined to hospitals to live at 
home, attend school and 
engage in sports, includ- 
ing swimming, that would 
otherwise be impossible. 
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Aviation 

Airborne octopus 

It resembles a huge, steel- 
tentacled octopus that's 
gone berserk. Actually, the 
strange machine shown 
here and on this month's 
cover is an eight-rotor heli- 
copter, a prototype for 
what could be the world's 
largest, most jxjwerful fly- 
ing crane. The exciting 
new concept, unlike any 
present heavy-lift cargo 
copter, is the work of Dr. 
Igor Bensen, whose com- 
pany, Bensen Aircraft 
Corp. (Box 31047, Raleigh, 
N.C. 27612), manufactures 
the renowned little home- 
built Bensen Gyrocopter. 

Why the eight rotors? It's 
a matter of simple arith- 
metic. The maximum prac- 
tical lifting capacity of any 
single rotor — no matter 
how big — is limited to 
about 20 tons. To increase 
lift, you must add rotors — 
in Bensen's case, many. 
His eight-rotor design, at 
20 tons per rotor, will have 
a potential payload capac- 
ity of 160 tons — enough to 
carry two of the Army's 
mammoth new 58-ton M-1 
battle tanks, with plenty of 
lift to spare. (The current 
aerial cargo-lift record is 
44 tons, held by a twin- 
rotor Russian craft.) 

Bensen's initial effort, 
however, is more modest: 
The eight rotors in the first 
version planned will lift 5 
tons each, or a total of 40 
tons. The "fuselage" is 
merely an unsophisticated 
framework of criss-crossed 
beams, looking much like 
a tic-tac-toe grid, with a 
rotor at either end of each 
beam. In the full-scale pro- 
duction model, the pilot 
and controls will be en- 
closed, but only by a rudi- 
mentary cab similar to 
those on farm equipment. 
There's nothing fancy to 
add weight and expense. 
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Proposed eight-rotor helicopter lifts 40 tons, has 
poyload potential oi ISO tons, world's lorgest. 
Simple, gridlike design keeps cost low. Inset 
shows how rotor is driven by two engines. 



-TWIN ENGINES' 



TOIN ENGINES BELT-DRIVE ROTOR 
THROUGH DOUBLE-SHEAVE PULLEY 




Scaled-down prototype in first test flight. Trickiest job: coordinating 8 rotors, 16 engines. 



Because of this bare- 
bones simplicity (the rotors 
are the only aerodynamic 
elements in the entire 
craft), projected cost is 
low — less than half that of 
a conventional helicopter 
possessing a comparable 
capability. 

Even more surprising 
than the eight rotors is the 
fact that each set of blades 
is powered by two engines, 
making up a total of 16 
independent powerplants. 
Each pair of engines drives 
its rotor shaft through a 
simple belt-and-pulley ar- 



rangement with overrun- 
ning clutches, like those on 
a kid's go-kart (see inset 
drawing above). If either 
engine quits, the rotor will 
continue to produce lift, 
providing backup redun- 
dancy for safety. 

Cruising speed is delib- 
erately limited to 80 mph, 
eliminating the need for 
costly streamlining — the 
airframe is what pilots call 
"real dirty." Synchroniza- 
tion of controls for the eight 
rotors and 16 engines — the 
big trick — is done auto- 
matically, though details 



on just how this works are 
predictably being kept a 
secret. 

Bensen plans to market 
his giant skyhook in sepa- 
rate modules, each con- 
sisting of a two-rotor sec- 
tion capable of lifting 10 
tons. Any number of sec- 
tions can be joined togeth- 
er like Tinker Toys to 
produce an aerial crane of 
virtually any capacity. A 
radical departure? Well, 
for Bensen, not really. Af- 
ter all, his tiny, one-man, 
build-it-yourself Gyrocopt- 
er also comes in pieces. 

Cci 




Alternatives 

Another iceberg try 

Iceberg-towing schemes cropped up 
a few years ago (see World's Biggest 
Moving Job — Icebergs!, page 47, Jan. 
78), but the few actual attempts 
made with conventional apparatus 
proved difficult beyond imagination. 
Now, an Illinois inventor thinks he 
has the answer: Do it with bubbles. 
His recently granted patent covers a 
low-cost method of transporting an 
iceberg from one location to another 
in a body of water. And you don't 
even have to board the iceberg or 
push or pull it physically. 

The process revealed in Patent 
4,320,989, awarded to Anthony C. 
Mamo of Arlington Heights, is to 
release billions of air bubbles under 
one side of a floating iceberg, affect- 
ing its center of gravity and pushing 
it in the opposite direction. One or 
more ships can supply the com- 
pressed air, and the tubes may be 
anchored to the iceberg by spikes 
and cables. 

Throughout the ages, Mamo says, 
icebergs have been known as 
sources of fresh water to aid sailors 
in distress. And in arid or desert 
countries, plants experimentally wa- 
tered with melted ice have increased 
yield. 

In addition, the glacier-formed 
floating mountains often drift into 
North and South Atlantic shipping 
lanes and fishing grounds, endan- 
gering navigation. 



ICEBERG MOVES 
AWAY FROM 
BUBBLE WALL 



RESEARCH 

VESSEL 




TEMPORARY 
ANCHORS 
(VIA HARPOON) 



BUBBLE GRID 



Boom with bubble-raleasing grid is positioned beneath iceberg toward one side. 
Release of billions of compressed air bubbles causes berg to move away from bubbles. 



Now an independent inventor with 
a dozen of his own patents issued or 
pending, Mamo was formerly a staff 
scientist at the Borg-Womer Re- 
search Center in Des Plaines, 111., 
and obtained 115 patents for that 
company. His iceberg research in- 
cludes review of an international 
conference on iceberg utilization 
held under sponsorship of the Na- 
tional Science Foundation at Ames, 
Iowa, in 1979. 

While conducting his tests — with 
small models — on the effects of sa- 
linity, he noted that air bubbles 
apparently insulate the ice wall and 
reduce the berg's melt rate. 




Inventor Mamo made a number of scole 
tests of bubble movement process. Photo 
shows pattern emerging around a block of 
ice, which moves to the right. 



Meantime, back 
at Boeing . . . 

What was reported more 
than a decade ago as the 
ultimate in U.S. military 
heavy-lift copters is still 
alive, according to its de- 
velopers. Boeing Vertol's 
XCH-62 was designed as a 
means of landing troops 
and supplies in areas 
where no major port facili- 
ties are accessible. But the 
89-foot ship (with 92-foot 
rotors fore and aft) would 
also have civilian uses: It 
could off-load 35-ton con- 



tainers or taxi over and 
straddle objects 14 feet 
high. Yet another military 
version would have a long- 
range, low-drag fuselage 
to carry tanks and vehi- 
cles — plus medical evacu- 
ation capabilities. A ci- 
vilian version might carry 
225 passengers. 

Work continued on a pro- 
totype until 1975, when the 
XCH-62 was mothballed 
because of budget cuts. At 
that point, the airframe 
was 90 percent complete. 
All major components ex- 
cept for the transmis- 



sions, huge and complex 
gearboxes, had been built 
and tested. In '81, 
NASA funded a $732,000 
project to complete the 
transmission hardware 



and overcome the upscal- 
ing problems of current 
copter technology. Flight 
testing is slated for mid- 
decade. 




Boeing's heavy-Uft entry awaits final tronsmission hardware. 
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MiUiary 

Sky stovepipe 

The Darth Vader object at 
right may not be flying 
according to your defini- 
tion, but the U.S. Army has 
already trained three inex- 
perienced men to operate it 
competently. It's the Wil- 
liams Aerial Systems Plat- 
form (WASP) prototype, 
built by Williams Interna- 
tional of Walled Lake, 
Mich. 



Unlike some previous 
one-man vertical life de- 
vices proposed to the mili- 
tary, this one is powered 
by a small turbofan en- 
gine, not a rocket. 

The system can supply 
up to 600 pounds of thrust, 
depending on the ambient 
temperature, and it has the 
potential to fly for half an 
hour at altitudes of up to 
10,000 feet. 

The pilot has only a 
throttle, plus handgrips 
that help to control the 
WASP'S attitude. "You just 




WASP piloting requiraa care- 
ful throttle, kinetic sense. 



have to feel it," says test 
pilot Robert Courter, who 
also told PM that vertical 
flight skill in the device, 
once learned, tends to stay 
with you. "It's like riding a 
bicycle," he explained. 

Leaning the WASP a few 
degrees in any direction 
causes it to translate (not 
fly, strictly speaking, since 
there is no lifting wing) in 
that direction, while re- 
maining in the leaning po- 
sition. Maximum speed — 
while maintaining alti- 
tude — is about 60 mph. 





Transportation 

Second maglev 
tested in Japan 

The magnetically levitated 
body run at the so-claimed 
record speed for trains — 
over 200 mph — by Japa- 
nese engineers in 1979 was 
really nothing more than 
a scaled-down locomotive 
with a special fairing over 
the engine (see Beyond The 
Bullet: Japan's New Train 
Shoots For More Speed, 
page 95, Apr. '80). But 
recently, a two-car train 
prototype was tested over 
the Japanese Notional 
Railway's facility at Miya- 
zaki. It exceeded 186 mph 
on the 4-kilometer track. 

The geometry for levita- 
ting the two-car prototype 
is completely different 
from the T-shaped track on 
which the record was es- 
tablished. It is raised and 
suspended for running in a 
U-shaped guideway, that 
has magnetic coils laid on 
the bottom and both sides. 
Current which is induced 
into these coils as the train 
fxisses converts them into 
electromagnets with the 
same polarity as those car- 
ried on the train. The mutu- 

Editor: Robin Nelson 
Contnbutois: Linda Freedman, Shel Gal- 
lager. Toshiola Honda (WPP Phoioe) 



al repulsion forces so gen- 
erated supply both friction- 
free levitation and guid- 
ance along the track. 

The linear synchronous 
propulsion system is acti- 



vated by magnetic coils on 
the sides of the guideway. 
Each of the magnets on the 
train is attracted by a 
guideway coil of opposite 
polarity that's immediate- 



ly ahead of it, and simulta- 
neously repulsed by the 
coil it has just passed. 

The successful testing of 
a two-car (MLU-001 series) 
vehicle nearly 70 feet long 
and weighing 10 tons indi- 
cates the Japanese favor 
the U-shaped guideway as 
the system for commercial 
development. This geome- 
try may require employ- 
ment of electrical braking 
systems, as well as emer- 
gency mechanical suspen- 
sion (see drawing). 

Some engineers claim 
the energy required for ma- 
glev systems is economi- 
cally prohibitive. Yet the 
maintenance costs for the 
latest (wheel and rail) 
high-speed trains in Eu- 
rope are known to be run- 
ning far ahead of projec- 
tions. And a no-contact 
system would elimi- Ijfy] 
nate roadbed wear. 
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Cross section of MLU-001 test vehicle shows positioning oi mag- 
netic coils. OS well as the suspension and emergency systems. 
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Be your own boss with your own 
small-engine repair business. 



NRI shows you how to service 
mowers, garden equipment, 
snow blowers, 
chain saws, outboards, 
motorcycles and more. 
Ilien shows you how to start 
and run your own business. 
If you're looking for independence... for 
extra income in your spare time. . .for a pro- 
ductive retirement career... then look into the 
NRI home-study course in Small Engine Re- 
pair. It's a great way to get your own full- or 
part-time business with a minimum of in- 
vestment and problems. And there's plenty of 
room for trained people. 

Learn at Home 
in Spare lime 

No need to quit your job or 
travel to night school. NRI trains you 
right at home. You learn with "bite- 
size" lessons that show you how to 
service almost everything that uses 
small motors. And you learn at your 
convenience. 

Train on 5 HP Engine 

As part of the NRI Master 
Course, you get a brand-new, 5 HP 
Tfecumseh commercial engine to train 
on. You learn to troubleshoot, do 
tuneups, even tear down for valve and 
ring jolK. You learn using professional tools 
like a complete wrench set, inductive 
tachometer, volt-ohm-miliampmrter, 
overfiaul equipment, and more. 
Choice of IWo Courses 
There's the 30-lesson Basic Course, con- 
centrating on the lucrative lawn and garden 
equipment business. The 45-lesson Master 
Course has it all, adding lessons on chain saws, 
mopeds, outboards, light industrial equip- 
ment, snowmobiles, and even motorcycles. 

Exclusive Factory Training 

Although not required for graduation, 




A business you can start In your garage and watch grow. 



Earn part-time Income doing service work 
for hardware stores, lawn and garden shops. 




"Hands-on" training gives you 
practical bench experience. 



your Master Course includes five intensive days 
of optional training at the Tbcumseh Factory 
Service School. Here, you'll work with master 
technicians, getting first-hand experience in 
subjects like solid-state ignitions, transmis- 
sions and transaxles, engine teardown, two 
and four cycle carburetors, troubleshooting, 
and more. All designed to prepare you for 
success. 



Free Catalog, 
No Salesman Will Call 

Our big catalog tells all the facts, no 
salesman will ever bother you. Each lesson, 
each piece of equipment, each day of the 
factory service school is described in detail. 
"Me the first step toward running your own 
life and send today If postage-paid card has 
been used, write to address below. 




Other income opportunities from NRI. 



Training includes 
i HP engine, all these 
professional tools. 



Air Conditioning/Refrigeration/ 
Heatine with Solar Technology 

Covers both residential and commercial 
fields, including lessons on solar heating, heat 
pumps, etc. Complete with professional tools, in- 
cluding top- grade vacuum pump, system analyzer, 
tubing and joint tools, leak detector, and more. 
Electrical Appliance Servicing 

Good appliance people are hard to find. NRI 
trains you for your own full- or part-time business 
fixing everything from toasters to microwaves and 
refrigerators. Includes professional tools and 
instruments. 

Auto Repair and Servicing 

A qualified mechanic can work just about 
any place he wants. NRI trains you at home 



from headlight to rear bumper with pro tools 
Included. Approved by Richard Petty, NRI auto- 
motive consultant. 

Building Construction 

Save up to 50% building your own home, 
get a better job, even start your own contracting 
business. Covers everything from foundation to 
rafters with practical projects emphasizing 
energy-efficient construction. 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
We'll give you tomorrow. 
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wrong with our S-10. The V6 is so 
crowded under the hood that even 
regular maintenance requires a sur- 
geon's dexterity from fairy-size fin- 
gers. And at $10,166, it was $1,000 or 
$1,500 more than similarly equipped 
trucks from Japan, even though the 
imports have to pay a 25-percent 
surcharge. We'd spend the extra 
money because we like the S-10 
$1,000 better, but it's hard to justify 
on a strictly economic basis. 

Ford Ranger 

There's nothing prissy about 
Ford's Ranger. The thing is de- 
signed and built like an F-lOO, right 
down to the Twin-I-Beam front axle. 
It's a little smaller and more eco- 
nomical, but just as rugged. The 
Ranger has the largest cargo vol- 
ume in this group, as well as a 1,600- 
pound load rating and double-wall 
bed. You can picture it 15 years from 
now, rockers rusted out, a dent in 
the hood and one sagging rear 
spring, still hauling calves to town 
without complaint. It's that kind of 
truck. 

This resemblance to the inde- 
structible F-lOO is obviously inten- 
tional. Not only is the chassis "big 
truck tough," but unless you see a 
Ranger parked next to a full-size 
Ford pickup for scale, you can't tell 
which is which. Even the interior is 
styled like that in an F-100. But 
there is a difference: the engine. The 
Ranger is by far the least powerful 
of a not very powerful lot. 

To be fair, it was the only pickup in 
the test supplied with an automatic 
transmission, but even so, its little 
Pinto-derived, 2.3-liter, four-cylin- 
der engine simply doesn't have the 



guts to haul a 2,500-pound truck plus 
a 3/4-ton payload. 

If you want to know what we 
thought of the Ranger, when it came 
time to take pictures of a truck 
jumping through the air, our drivers 
unanimously selected the Ford. "It's 
the only one that won't break," said 
one confidently. 

Sure enough, the Ranger ab- 
sorbed terrific punishment and was 
still the quietest, most rattle-free of 
all the next day. That prompted one 
tester to recite an old saw from the 
Model T days: "A piece of tin, a piece 
of board, a little gas, you've got a 
Ford." He meant it as a compli- 
ment. 

Dodge Rampage 

The Rampage really belongs in a 
sports car test since it's more fun to 
drive than just about any two-seater 
you can buy for under $20,000 — its 
performance will simply blow you 
away. If you need a truck for driving 
rather than hauling, this is the 
one. 

The 2.2-liter, front-wheel-drive 
Rampage is by far the fastest of this 
group in the quarter-mile, not to 
mention faster than most two-liter 
GTs. It has the second-best brakes 
and, at least when shod with sticky 
Firestone HPRs, will claw its way 
around a skidpad and through a sla- 
lom course as fast as any vehicle you 
care to name, Porsches and Ferraris 
included. Lining it up against these 
mini-pickups was like shooting fish 
in a barrel. 

How come the Rampage is so good? 
Well, a combination of things. The 
Rampage is carved out of the hot 
Charger 2.2 coupe, one of the perfor- 



mance surprises of the past year. 
But the Rampage wheelbase is 7.6 
inches longer than the Charger, a 
happy accident which improves the 
ride and handling, while leaving 
room for a 5.5-foot bed and half-ton 
load. 

The Rampage cab is that of the 
Charger 2.2, cut off behind the front 
seats. This means you get the typi- 
cally deep-dished Omni steering 
wheel, uninspiring dashboard and 
wobbly shifter, but a pleasantly spa- 
cious interior with good visibility 
and comfortable bucket seats. 
Tucked behind the seats there's 
even a full-width package shelf that 
will accommodate briefcases and 
small overnighters. It's the next 
best thing to a King Cab. 

Nobody would really buy a Ram- 
page as a strictly working truck — 
the bed's too short even to carry a 
single motorcycle. But you can carry 
light lumber or flats of plants in the 
back, while giving Porsche drivers 
fits on the way home from the nurs- 
ery. The Rampage is even beautiful- 
ly styled, as sleek and contemporary 
as a cruise missile. It's the El Cami- 
no of the '80s. 

Datsun King Cab 

The way it worked out, our group 
of test trucks divides neatly into 
three categories: the down-sized 
"intermediate" S-10 and Ranger; 
the "car-truck" Rampage, VW and 
Subaru; and the Japanese "mini- 
pickups." The Datsun won the "Jap- 
anese" category, largely on the 
strength of its unique King Cab. 

What's most surprising about the 
King Cab is that no one else has cop- 
( Please turn to page 180) 




PICKUPS— PERFORMANCE-TEST RESULTS 






V4-Mjle 
Acceleration 
(sec. @ mph) 


Braking* 
60 to 0 

mph (It.) 


Slalomt 
(mph) 


Skidpad" 
(cw ccw sec.) 


Fuel 
Economy 
(mpg) 


Maximum 
Load 

(lbs.) 


Cargo 
Space 
Indextt 


Interior 
Space 
Indext 


Interior Sound Level (dB) 
Full Throttle Constant 
(30 to 60 mph) (30 60 mph) 


Chevrolet S-10 


18.06 @ 74.75 


171 


52.32 


61 .61 


17.7 


1,625 


2.834 


77.9 


75 


74 70 


Ford Ranger 


20,76 ® 64 78 


143 


51,39 


55 ,59 


20.7 


1.600 


3.299 


79-2 


74 


60 68 


Dodge Rampage 


1 7 89 @ 76.33 


154 


58.58 


.6a.70 


18.1 


1.140 


2.322 


74.2 


78 


68'72 


Datsun King Cab 


19,04 @ 71.20 


165 


55.26 


57 63 


24.0 


1,400 


2.529 


82 4 


79 


64 74 


Volkswagen Pickup 


18.85 @ 72.52 


156 


55.07 


.65/.68 


31.4 


1,103 


2.239 


73.0 


78 


6073 


Dodge Ram 50 


18.16 @ 74.44 


191 


54 13 


55 62 


22 7 


1.530 


2.838 


907 


78 


58 73 


Isuzu P'up 


20.28 @ 65.98 


169 


50.31 


.55 .51 


27.4 


1.680 


3.226 


94.8 


78 


7571 


Subaru Brat 


20,26 @ 66,42 


188 


48,57 


.63.67 


25.7 


1.100 


2.307 


83 0 


78 


68 74 


Mazda B-2000 


19.47 @ 67.87 


163 


54.25 


.61 '.61 


24.3 


1.400 


3.173 


84.6 


81 


8878 


Toyota SH-5 


18,63 -S 71,54 


206 


54 20 


60 65 


23 3 


1.400 


2,824 


81 1 


74 


6571 


Jeep Scrambler 


19 79 @ 67,36 


174 


49 79 


57 59 


13 5 


1,486 


1,937 


84,2 


82 


74 82 


'Impending lockup. tSlalom is speed in mph through seven cones spaced 100 feet apart, with 
an entry speed of 60 mph," Skidpad is measured m G torce with a 200-foot-diameter skidpad; 
cw: clockwise; ccw; counterclockwise. 


ttCargo space index IS bed length • bed width - bed depth • width between wheelwells (in 
inches) divided by 1.000 Jlntenor space index is headroom ■ elbowroom ■ legroom (in 
inches) divided by 1.0O0. 
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iterial 



Themost 
eye-opetmg day 



The day was so long ago, it may be blurred 
by the years. 
Was it a day as gray as the clouds or was it a 
day as gold as the sun? And exactly how long 
ago was it? 

It's difficult to say. You were, after all, only 
a child at the time. And yet, you exjDerienced a 
moment like no other moment in your life. 

Suddenly, it was as if the world were in your 
hands. But there was no clap of thunder. There 
was only silence, for you were alone with nothing 
more than a printed page when you made an 
awesome discovery: you could read. 

The words and sentences were simple 
enough, and even though they came slowly at 
first, the wonders of storybook friends such as 
Alice, Dorothy and Christopher Robin were 
just around the corner. 

So, as time went on, were countless writings 
to move your mind, tug your heart and capture 
your imagination, for the power of the printed 
word had become forever yours that day nearly 
a lifetime ago. And the more you have made 
it yours through the years, the more it has 
changed the way you have lived and learned 
and hungered for more. 

Americans by the tens of millions share the 



same insatiable hunger for new information, 
new ideas and new ways to understand the 
ageless mysteries around them and the 
uncharted depths within them. 

The more innovative their lives become and 
the more sophisticated their technologies 
become, the more they seek out ideas on every 
conceivable subject from arts to sciences and 
from pxslitics to economics. 

Does it surprise you that they depend on 
magazines more than they depend on any other 
sources of information for those precious 
breaths of fresh air we call ideas? It doesn't 
surprise the magazines of America. Today, they 
are more successful than they have ever been, 
because they are more challenged and more 
rewarded by their readers than ever before. 

There are more than 10,000 magazines 
across America today, and while no two of them 
are quite alike, all of them have one thing in 
common. 

They know that the essence of a magazine is 
to go deeper than the clamor and clutter of daily 
events, to strike a unique chord with its 
readers, and to touch them, one by one, with 
insights and inspirations that will open their 
eyes again and again. 



Nothing opens your eyes like a magazine. 



This message is one in a series from America's magazines. 

1982 Magazine Publishers Association, Inc. 575 Lexington Avenue. New York, N.V. 10022 
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so EFFECTIVE, 
NOTHING COMES 
CLOSE... 









glish 
ifner. 


DEODORANT 
STCK 



(EXCEPT BLONDES, 

BRUNETTES 
AND REDHEADS.) 




COLOR CATALOG 



Build Your Own 
Grandfather Clock 
Pricn Stirling Undar 




<255 



(including movement 
and dial) 

• Do-it-yourself case 
kit, parts pre-cut 

• Finished cloclcs 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

MASTERCARD and 
VISA ACCEPTED 

, EMPEROR® 

CLOCK COMPANY 

WORLDS LARQEST MANUFACTURB^ 
Of QRANDf ATHER CLOCKS 
D«pt. 417. Emparof Industrial Park 
Falrhope. Alabama 36632 
IN CANADA: Emperor Clock Company. Inc.. OafM. 417 
506 NawboM Straal. Lon<>on. Ontario N6E IKe 
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DETROrr PICKUPS 

(Continued from page 1 78) 

ied it in five years. As any pickup 
owner knows, the one drawback to 
these versatile vehicles is the ab- 
sence of a safe and waterproof place 
to store small personal items — the 
equivalent of a back seat. That's 
what the King Cab gives you: 7 cu. ft. 
of priceless inside storage space. 

Otherwise, the Datsun is rather 
anonymous. At $8,800, ours was 
priced right in the middle of this test 
group. And at the track, it finished 
in the middle of the pack in every 
test except the slalom, where it was 
a surprising second behind the Ram- 
page. At 24 mpg, even the fuel econ- 
omy was smack dab on the median. 

One tester said, "Nothing roused 
me about the Datsun, one way or the 
other — it's roomy, reasonably well 
built, crisply styled and, since the 
basic chassis has been in production 
for ages, pretty thoroughly de- 
bugged. But it has no personality." 
As another wrote, though, "The 
King Cab makes this the most versa- 
tile in the group, and for that reason 
alone, one of the best." 

Volkswagen Pickup 

For the way most people use a 
pickup, the $8,225 Rabbit is one of 
the better buys in this group. While 
not exactly feisty, its fuel-injected, 
1.7-liter gas engrine zipped it to 
fourth on the drag strip, just a whis- 
ker behind trucks with a 500-cc to 
1,100-cc advantage. It was third best 
in braking and slalom, second on the 
skidpad and with 31.4 mpg, 4 mpg 
more frugal than the next best 
truck. 

The bed is double-wall construc- 
tion — unlike any of the Japanese 
trucks — and can handle 1,100 
pounds in a six-foot length. And 
because of its front-wheel-drive 
chassis, it has excellent traction 
even on slippery surfaces, some- 
thing that lightly laden, rear-wheel- 
drive trucks are not noted for. 

Unlike conventional pickups, the 
Rabbit, Rampage and Brat also 
have one-piece bodies rather than a 
separate cab and bed, which tends to 
keep them rattle-free. Our VW was 
tightly and nicely built, and the boxy 
Rabbit styling has held up surpris- 
ingly well over the years. As one 
tester put it, "There's nothing you'd 
want to change." 

The Rabbit is a blast to drive hard. 
The handling is wonderfully predict- 
able, though the inside rear wheel 
likes to lift off the ground in hard 
cornering. The steering is light and 
precise, the shifter is decent, and as 
one tester said, "It's like a slot car — 
fun to drive." 



If the VW Pickup is so wonderful, 
how come we ranked it fifth? Size. 
The interior is so cramped that even 
our smallest test drivers com- 
plained, while the six-footers barely 
fit at all. It's a shame, because to 
enlarge the cockpit would mean 
designing a whole new truck. And 
this one is pretty good now. It just 
needs to be let out at the seams. 

Dodge Ram 50 

The Mitsubishi-built Ram is, as 
one of our testers wrote, "a mini- 
pickup, not a car-truck or miniature 
truck." In other words, it's a typical 
Japanese pickup, though more so- 
phisticated than the others. We liked 
quite a few things about it. The basic 
styling is very clean and modern. 
The big, 2.6-liter, Silent Shaft Four 
is smooth and powerful, and the 
chassis is pretty well balanced, 
though very "trucky." The interior 
is nicely conceived, though the typi- 
cal Japanese bucket seats lack lum- 
bar and side support, and the steer- 
ing wheel is too close to your chest. 

The Ram was third fastest in 
acceleration. The brakes were quite 
poor, however, and while the Ram 
finished in the middle of the pack in 
our handling tests, its high center of 
gravity, over-assisted steering and 
slippery Bridgestone tires make it 
not much fun to drive. Moreover, 
that big engine sucks up a fair 
amount of gas and makes a lot of 
noise, as well as horsepower. 

The Ram has the second largest 
interior, and fourth largest cargo 
volume. It's also available in a y4-ton 
package that has the fourth heavi- 
est load rating. In other words, the 
Dodge Ram is a truck, not a car. It's 
the closest of all the imported trucks 
to the S-10 and Ranger in perfor- 
mance and utility, but not nearly so 
refined. The price is a significant 
$1,500 less than the American duo, 
but as one of our testers so nicely 
summed it up, "This is your basic, 
no-frills mini-pickup . . . nothing fan- 
cy, but it gets the job done." 

Isuzu P'up 

Most people don't know that the 
"all-new" Chevrolet S-10 is actually 
an Isuzu P'up with a different body. 
Even the S-lO's standard 1.9-liter 
gasoline engine is built in Japan. 
Theoretically, this should mean that 
the P'up is as good a truck as the 
winning S-10. And in many ways, it 
is. The big difference is Chevy's 
optional V6, which cures the P'up's 
one major weakness. It's slow as 
molasses running uphill in Decem- 
ber. 

Our P'up wasn't last at the drag 
strip; that distinction belongs to the 

(Please turn to page 182) 
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Get in on the PROFITS 

in SMALL ENGINE 
service and repair 
Start your own mone y 




In just a short time, you can be ready 
to join one of the fastest growing indus- 
tries in America ... an industry where 
qualified men are malting from $10.00 to 
$15.00 per hour... and that's just for labor. 
Parts, engines and accessories add even 
more to the profits. 




Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exist 
throughout the country. In fact, it's not 
unusual for a good small engine man to be 
three to four weel(s behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines 
are in use today, it's easy to understand 
why qualified men command such highi 
prices — as much as $17.50 for a simple 
tune-up that takes less than an hour! 



46-million small engines 
are In service today! 

That's right — there are over forty-six 
million 2-cycle and 4-cycle small engines 
in service across the U.S.A. Thai's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved Belsaw 
training, you can soon have the skill and 
knowledge to make top money servicing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn- 
mowers, tillers, edgers, power rakes, 
garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles, generators, snow- 
blowers, paint sprayers ... the list is al- 
most endless. 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 

right at home- we help you 

every step of the way. 

makinn business ! 

You receive trade secrets 
and business plans. 

We guide you evtry step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... all the "tricks of 
the trade". . . all the inside facts you need 
to assure success right from the start. 




IncrusMl hicoiM 

"I've had about 
8 years experi- 
ence repairing 
small engines . . . 
but repairs were 
only minor . . . un- 
til I started the 
Belsaw Course." 




Walter H. Strick 
Campbell, Calltomia 



No experience necessary. 



You don't need to be a 'born mechanic' 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated — so clear you can't go wrong. 





With our famous 'leam-by-doing' train- 
ing method, you get practical 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4HP engine— 
all yours to keep .' 

SEND FOR FREE FACTS! 

You risk nothing by accepting this of- 
fer to find out how Belsaw training can 
give you the skills you need to increase 
your income in^a high-profit, recession- 
proof business of your own. 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 

BELSAW INSTITUTE OF 
SMALL ENGINE REPAIR 

50007 Field BIdg., Kansas City, MO. 64111 



Send TODAY 
for this 
fact-filled 

FRFF There Is NO OBLIGATION and 
BOOKLET! NO MLESMyUjl^W^ 

^^LSAW INSTITUTE, 50007 FIELD BUILDING 
KANSAS CITY, MISSOURI 64111 

□ YES, please send me the FREE booklet ttiat 
gives full details about starting my own business in 
Small Engine Repair. I understand there is no obligation 
and that no salesman will call. 

Nime 




Tells how you quickly 
tram to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 
details on our 1Q-Day 

NO RISK Trial Offer! 



Addreu- 



Clty_ 



I 
I 
I 
I 



Stale. 



.Zip. 
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automatic-equipped Ranger. But it 
would be slower than a four-speed 
Ranger, which makes it the least 
powerful of these minis. On the oth- 
er hand, it has very good brakes, and 
was hampered in our handling tests 
by really awful bias-ply truck tires. 
With comparable tires, the P'up 
would handle as well as the S-10. 

Where the P'up wins is in practi- 
cality. Our 7.5-foot-bed Isuzu has 
the greatest cargo volume except for 
the Ranger, and at 1,680 pounds, the 
highest load rating of all. The interi- 



or volume is also the largest, unless 
you add the Datsun's 7 cu. ft. behind 
the seats. And at 27.4 mpg, the P'up 
is second only to the VW in frugali- 
ty. 

The Isuzu's styling, inside and 
out, is the best of this class: thought- 
fully sleek, with restrained details. 
The long wheelbase gives it the soft- 
est ride in the group. 

Subaru Brat 

Some of our testers thought the 
Brat was "cute," "fun to drive," 



"classy," and "best in the test." Oth- 
ers found it "overdone," "not fun to 
drive," "too small" and "antique." 
Averaged together, it all consigned 
the Brat to eighth place in our over- 
all ratings. 

The Brat is so clever it's over- 
whelming. It's the only vehicle in 
the world in which you can switch 
from front-wheel drive to four-wheel 
drive — high or low range, yet — 
while on the move, at any speed up 
to 50 mph, simply by pulling on a 
lever. It also has the only T-roof that 
clips open like a pair of gull wings, or 
that lifts out completely. 

"Cute" and "sporty" are the words 
that keep recurring in regard to 
both exterior and interior styling, 
and drivers of most sizes thought 
that the interior was comfortable, 
though a snug fit for six-footers. The 
bed is a snug fit for cargo, too. The 
Brat is competitive with other car- 
trucks for cargo space and load rat- 
ing, but you really can't carry much 
back there due to the two seats 
bolted to the bed. 

At the track, the Brat was third 
from the bottom in acceleration and 
braking, last in the slalom and aver- 
age on the skidpad. However, it did 
have the third best fuel economy, 
25.7 mpg from its raspy, 1.8-liter, flat 
Four. 

Most impressive of all, the Brat's 
$8,008 price tag — including four- 
wheel drive. Halo Twin Roof, top- 
line trim, spoke wheels and excellent 
radio — was the cheapest in the test 
except for our stripper Mazda B- 
2000. That wins it the "value for 
money" prize, hands down. The rea- 
son for this low price is simple. While 
other imported trucks carry a 25- 
percent import duty, Subaru has 
convinced the U.S. government that 
the Brat is a passenger car, because 
it has two plastic bucket seats per- 
manently mounted in the open bed. 
Subaru, like the Brat, is surpassing- 
ly clever. But it's not clever enough 
to make it a really useful pickup. 

Mazda B-2000 

The Mazda B-2000 is the least 
expensive truck in our test, a whop- 
ping $2,500 less than the S-10. But it 
also isn't nearly as well appointed as 
the others. The lesson is age-old: If 
you want a fancy truck with a high 
profile, you have to pay for it. If all 
you want to do is haul a load, the no- 
frills Mazda is plenty good enough. 

Mazda invented the "sport truck" 
a decade ago, with the diabolically 
fast, Wankel-engined pickup. But 
the Wankel is long gone, replaced by 
a two-liter Four that one tester 
(Please turn to page 184) 




Hunt with 
the Old Timer. 



This outstanding 
kblade is perfect, 
matter where you 
go. The high carbon 
steel blade takes and 
holds a razor sharp edge. 
The saw-cut Staglon® 
handles are virtually 
indestructible. Lock open 
the blade and it's ready to 
tackle any job, big or small. 
The Mustang comes with its 
own genuine leather sheath for 
easy traveling. When you travel 
with an Old Timer, you're in 
good company. 



Write for your free Schrade Almonoc to ^ 
Schrade Cutlery Corp., Ellenville, N.Y. 12428-C 
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INGENIOUSLY 

SIMPLE, NEW 

DEVICE - 

STOPS 

BASEMENT 

FLOODS 

WHEN 

FLOOR DRAINS 
BACK UP 




It's called STOP-IT. It's the first really ef- 
fective and practical answer to that com- 
mon household horror, basement sewer 
drain back-up. STOP-IT is so simply de- 
signed, anyone can install it in min- 
utes.. .so effective, you'll wonder what 
took so long to invent it. Independent lab 
tests have proven the STOP-ITAnti-Back 
Flow Valve can withstand at least a ten 
foot head pressure in a two inch stand 
pipe without leakage. This is far in excess 
of normal basement sewer line 
pressures. 

STOP-IT is made of HIGH DENSITY 
POLYETHYLENE, a material so tough, it 
is almost indestructible. It cannot be da- 
maged by chemicals or solvents general- 
ly used in the home. (Even glue won't 
stick to it.) 

HOW IT WORKS-(LIKE A FLOAT) 

The valve A floats up or down with the 
water level in the trap C. If the sewer 
backs up, or your washing machine, 
dishwasher or garbage disposal causes 
a temporary back up, the water rises in 
the trap and the valve closes against the 
seat B sealing the drain tight. The 
valve seat contains a closed cell neo- 
prene "0" ring gasket, so even the light- 
est pressure will seal the drain. When the 
water recedes in the trap, the valve 
opens automatically . .so you'll never see 
that yukky sewer water! 

BOY SCOUT MOTTO (A SMART IDEA) 

Being prepared isn't too dumb. Maybe 
you've never experienced a sewer back 
up, but if ever you have any ideas about 
using that valuable space in your base- 
ment — like finishing a Rec Room or put- 
ting down rugs or even wood floors.. .hold 
it! Consider the risk and the cost if your 
sewer does back up-even once! (Plus 
the smell and health hazards). Chances 
are too, that your homeowners insurance 
probably won't cover that kind of flood- 
ing. Common sense says STOP-IT is the 
cheapest, most effective kind of insur- 
ance you can get. Why chance all that 
mess anyway, when for a few dollars you 
can prevent it from happening so easily 



INSTALL STOP-IT IN MINUTES - 
THEN FORGET IT! 

The rugged construction and simplicity of 
the STOP-IT valve means you'll never 
have to bother with it. About the only time 
you might remove it would be to get ac- 
cess to the sewer line. All that takes is to 
remove the two screws in the drain cover. 
Everything is attached to the cover. It's 
that simple! STOP-IT won't clog up, ei- 
ther. The drain holes will not permit entry 
of materials larger than the valve-to-seat 
clearance, so it can't get plugged up. 
Also, all the parts are slippery smooth so 
waste won't stick to it (except the floor 
surface of the cover which has a no-slip 
texture for safety). 

STOP-IT is sized to fit all average floor 
drains. Drain cover sizes are usually ei- 
ther 5" or 6V4" in diameter. STOP-IT 
comes in both sizes. Since we introduced 
STOP-IT through retail stores in limited 
areas, the stores have been unable to 
keep them in stock. So we decided to of- 
fer it to a national market through these 
ads. One look at the unit and people real- 
ize what a great idea it really is. (Naturally 
we've protected it with U.S. and Canadi- 
an patents). 

OUR 30 DAY RETURN POLICY 

We're very confident that once you get 
your hands on STOP-IT, we won't be able 
to pry it away. . . but if for any reason, within 
30 days of receipt you decide you don't 
want it, just repack it and send it back. 
We'll send you a complete refund of your 
purchase price, no questions asked. We 
ship direct to you by UPS. Due to sales 
volume and order processing time, ex- 
pect a 2 to 4 week wait after ordering. 



HOW TO ORDER STOP-IT.. 

First, measure your drain cover across its 
center. Then check the correct size/ 
choice box. Mail your check or money or- 
der to the address listed below. VISA or 
MASTER CARD purchases are also wel- 
come. (Just fill in the required information 
in the space provided.) Note; if your 
home has more than one floor drain it's 
important to equip them both. 

STOP-ITcomes complete, needs no as- 
sembly Just installation that takes min- 
utes. A set of special screws are supplied 
to replace those on your present drain 
cover, if needed. STOP-IT is warranted 
for a full year against defects... so don't 
wait for that flood to happen. Protect your 
home against sewer back ups. Order 
STOP-IT now. For each unit enclose 
$19.95 plus $1.00 Shipping and han- 
dling. Minnesota residents please add 
5% Sales Tax. (No CODs) 



□ S" SIZE □ 6%" SIZE (CHECK ONE) ^ 

No. units Amt. 

ordered Enclosed 

VISA n MASTERCARD n EXP. DATE / / 
CARD 

HO. I I I I I I I I I I I I I I I I 
NAME 



ADDRESS 



CITY 



STATE ZIP 



RIVERVIEW PRODUCTS COMPANY 

6800 Shingle Creek Parkway 
Minneapolis, MN 55430 
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wrote "feels like the handbrake is 
always on." It's also quite noisy, 
with lots of vibration and drum- 
ming. But that's in keeping with the 
Mazda's old-fashioned feel through- 
out. It's the only vehicle in the Maz- 
da line which hasn't been totally 
modernized within the last few 
years, and it's desperately over- 
due. 

On the other hand, the B-2000 has 
been in production for so long that 
it's totally debugged. The paint and 
panel fit are typically excellent Maz- 



da, the interior is nicely laid out, if 
plain, and the styling is unpreten- 
tiously clean. As one of our testers 
put it, "This is your basic Japanese 
pickup. It has no standout features, 
but also no major flaws." Said anoth- 
er, "What you see is what you get — a 
truck." 

Toyota SR-5 

The Toyota is pleasantly styled, 
perfectly assembled and sure to be 
long-lived. It will handle a y4-ton 
load, and has one of the largest car- 



INDY PROVES THE NEED 
FOR AERODYNAMICS... 
KAMEI PROVIDES THE PRODUCT 




Wind tunnel testing provides the proof 
Kamei spoilers provide... 

• RIEL SAVINGS • EASY DO-IT^OURSElf INSTALLATION 

Increases MPG by Hardware, mounting and painting 

reducing wind resistance. instructions included. 

• IMPROVED HANDUNS • STYUNB ENRICHMENT 

Reduces body lift while Sculptured lines combining 

controlling cross-wind buffet. form and function. 




300 Montowese Ave. 

North Haven, CT 06473 I 

I STATE^ ZIP 



go areas of any of these trucks. But 
the steering is vague, and much too 
light. The shifter is notchy, and the 
seating position uncomfortable. The 
engine is very rough, and the ride is 
"early buckboard." It's like a mini- 
pickup from 10 years ago. 

At the track, the SR-5 was one of 
the fastest in the quarter-mile, as 
befits its large 2.4-liter, overhead- 
cam engine and five-speed gearbox. 
But the brakes are so bad, they're 
literally dangerous, stopping from 
60 in over 200 feet. The handling is 
quite good on a smooth test track, 
and the fuel economy average. But 
the SR-5 is another "no-frills" pick- 
up, and not very enjoyable to 
drive. 

Jeep Scrambler 

The Jeep is as specialized in its 
own way as a Formula One car, 
which doesn't suit it for too many 
other tasks. The 5-foot pickup bed of 
the Scrambler is the srriallest of any 
truck, though it does carry a y4-ton 
rating. And you can't buy a Jeep 
without four-wheel drive. As one wit 
said, "If you need to carry a very 
heavy telephone booth to the top of a 
mountain, then the Jeep's the truck 
for you." 

There's been lots of publicity 
about Jeep rollover problems. Well, it 
is faster than a Brat through a sla- 
lom, and only a tick behind the Jap- 
anese trucks. On the skidpad, it beat 
the new Ranger, as well as three 
other trucks. Realistically, the cen- 
ter of gravity is very high, and an 
experienced driver has to work hard 
to drive it near the limit. You could 
get yourself in trouble with a Jeep, 
sure enough. 

This is not an efficient vehicle. It 
weighs 3,600 pounds — more than 
most full-size pickups — and with its 
optional 4.2-litet" AMC straight Six, 
returned an embarrassing 13.5 mpg, 
even when locked in two-wheel 
drive. Despite the big engine, it was 
slow in acceleration, and our test 
driver wrote "Deadly!" after the 
Jeiep results in the braking test. 

Like a Harley-Davidson, it's old- 
fashioned, crude, noisy and slow, but 
Jeeps have a perverse macho image 
that still turns heads. There's a 
stone-axe mythology about the Jfeep 
that's still potent in this era of 
cruise missiles, and they're surpris- 
ingly popular in certain quarters. 
One tester wrote under "features 
you particularly like": "resale, val- 
ue." That says it all. m 
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ATTENTION: 

Owners Of 
iWbt/Drv vacs 



Convert your Wet/ Dry Vac into a Carpet Cleaning Machine! 

Combine the Bissell Extraction Kit with your wet/ dry vac and get professional 
looking cleaning results at a fraction of the cost. Works just like the rental 
machines you are familiar with. This great cleaning method is now yours. . . 

FOR ONLY $5487 



The Bissell Kit hooks up to your hot water faucet, and power sprays 
hot cleaning solution deep into carpet. It uses the powerful suction 
of your wet/ dry vac to lift out liquid and dirt and restore clean, fresh 
wall-to-wall beauty. Works on all carpets— indoor/ outdoor, pile, 

loop, even shag. Dries overnight. 



Rental machine costs, including 
comparable chemicals, can run up 
to 5 cents per sq. ft., based on 1000 
sq. ft. Once you own this kit, cleaning 
costs are less than 1 cent per sq. ft. 
Actually pays for itself in 2 cleanings 
compared to rental costs. 



WET/ DRY 

CARPET 




wand 

CONVERSION KIT 

Includes wand, nine-inch suction foot with spray nozzle, 
six-foot flexible hose, 50- foot hot water hose, and a 
quart bottle of Bissell Four-in-One Carpet Formula. 





Sprays hot 
cleaning 
solution 
deep intO/ 
carpet 

POWER 

SUCTION 

immediately pulls 
out liquid & dirt. 




The Saving Place 



AVAILABLE AT LARGER STORES 
THROUGHOUT THE UNITED STATES 



iterial 



DIRECT FROM m 
U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 



Each pair ieatures: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * 
No non-sense guarantee. 
FREE— limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 

NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics*. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 




Only 
$7.95 



World Famous Pilot'a GUuoa 

These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $2000. ft20P available in gold 
or silver frame. A S20.00 value only $7.95 
Two pairs for $14 00 




Aviator Teardrop Flight Glaaaaa 

Flexible cable temples. tt30A gold frame 
only A $30 00 value only $9 95 
2 pairs for $16 00. 




Profeaaional Driving & Shooting Glaaaes 
Wide angle amber lens brightens visibility. 
I) SOD gold frame only A $30 00 value only 
$14 95 2 pairs for $28 00 



To order send check or money order to U.S. Optica, 
Dept 6l6,P.O. Boa I420«. AtUnIa, Georgia 30324. 
Credit card cuttomeri please fill in card a and Exp date 



QUANTITY 


MODEL < 
20P 


GOLD 


SILVER 


PRICE 




30A 


X 








30D 


X 







Add Postage, Handling, and Insurance 

$1.00 per pair 

Tolal 



Credit card orders may call 1 404 252 0703 



Vim oi MasIoi Chdrge N Exp Date 



Name 



AddreM 



City Stile Zip 



FREE eat* with each pair. 
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widths or plain boards you finish 
yourself. Among the many makers 
are Stanley, National Manufactur- 
ing and Knape & Vogt. 

The great advantage of this type 
of system is its flexibility. You're not 
locked into a fixed arrangement, as 
with a rigid bookcase. You can add 
shelves at any time, rearrange them 
to suit changing needs, and lift them 
out for easy cleaning. By using three 
or more standards, you can stagger 
shelves at different heights, creat- 
ing dramatic display niches for pic- 
tures and decorative objects. Special 
angled brackets also let you add 
sloping racks which are ideal for 
maps, games, magazines and over- 
size books. 

Prefinished shelving 

Prefinished shelving, marketed in 
many stock sizes from 8x24 in. to 
12x72 in., is an ideal choice for use 
with adjustable shelf standards. It 
comes in both solid colors and such 
wood grain finishes as walnut, pecan 
and butcher block. Most surfaces are 
melamine, which looks good and 
stands up very well to cleaning. For 
extra-long shelving, Weyerhaeuser 
offers particleboard planks, either 
plain or prefinished, in stock widths 
up to 12 ft. long. 

In putting up shelf standards, 
there are a few cautions to observe. 
The parts of one system are general- 
ly not interchangeable with those of 
another make, so be sure that all 
your fittings are of the same make 
and that the manufacturer offers a 
full line of additional fixtures for 
future needs. 

To ensure that your shelves are 
level, don't just measure up from the 
floor or down from the ceiling — nei- 
ther may be perfectly true. Instead, 
use the leveling method shown in 
the photographs. 

For good support and appearance, 
shelves should slightly overhang 
the bracket at each end — 3 to 4 in. 
for short shelves, 6 to 8 in. for long 
ones. When attaching a bracket to a 
standard, be sure it locks firmly into 
the slots. A light tap with a hammer 
is usually needed to seat it securely. 
A loose bracket will pop out the 
minute you put a load on it. Finally, 
shelf standards are only as strong as 
their fasteners. See the section on 
wall anchors (page 188) for tips on 
choosing the right type for your 
installation. 

Ready-made shelf units 

If you prefer the look of all-wood 
shelving with ready-made conve- 
nience, there are several types to 



choose from. Flair Fold, for instance, 
sells solid-wood shelves with match- 
ing wood wall brackets in five styles 
to harmonize with Tudor, colonial, 
early American, provincial and con- 
temporary furnishings. The brack- 
ets have slotted metal inserts at the 
back that simply hook over screws 
turned into wall anchors. The same 
brackets can also be attached to 
wood standards to tie several 
shelves into a single unit. Heavier 
mantel-type units are available, as 
well. 

Free-standing shelving in natural 
wood is sold by Sears, Montgomery 
Ward and similarly large retailers. 
These easy-to-assemble, twist-to- 
gether units consist of prefinished, 
walnut-stained, hardwood shelves 
with matching legs, spacers and dec- 
orative finials. The sections simply 
screw together without tools and 
can be built up to any desired height, 
depending on the number of shelves 
and spacers you use. 

Another ready-to-install system is 
Closet Maid's Space Builder line of 
wall-hung fixtures made of vinyl- 
covered metal rods. These have an 
open, grille-like look, are easy to 
keep clean and come in brown or 
white. Shelves and racks of various 
shapes and sizes can be combined to 
create a custom storage system in 
any space. 

Perforated hardboard 

Masonite's versatile Peg-Board, 
widely used for storing tools, sports 
equipment and other gear, can also 
serve as the basis for a flexible shelf 
system. Metal shelf brackets, made 
to hook into the prepunched holes in 
hardboard, are available in 4- to 8-in. 
lengths and can take prefinished or 
homemade shelving boards. 

While the brackets are not de- 
signed for extremely heavy loads, 
they'll handle most common house- 
hold items, are readily adjustable in 
the l-in.-spaced holes, and can be 
combined with the many other Peg- 
Board fixtures to provide an almost 
endless variety of storage arrange- 
ments. While the standard panel size 
is 4 X 8 ft., many hardware stores and 
home centers sell half and quarter 
sheets for do-it-yourself conve- 
nience. 

The panels are easy to put up, but 
must be spaced at least % in. away 
from the wall to provide clearance in 
back for the fixture hooks. On large 
sheets, this is best done with furring 
strips around the edges and horizon- 
tally at 2-ft. intervals in between. 
Small panels can be mounted with 
(Please turn to page 188) 
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Your home workshop ; 
can PHV OFF ... 




This One Low-Cost Power Tool — 

SAWS to desired Width... 
PLANES to desired Thickness... 
MOLDS all popular Patterns... 

— AH at once or separately. ..All By Power Feed! 

The Only Complete Workshop Tool Of Its Kind In The World! 

From the Day It Arrives ... the Planer will make and save you 
money. With shortages and inflation driving lumt>er prices sky- 
high, this versatile power tool quickly pays for itself by easily con- 
verting low cost rough lumber into high value finished stock. In 
just one pass turn out your own quarter-round, door and window 
stop, casing, tongue-and-groove ... all popular patterns. Other 
operators are making cases for grandfather clocks, furniture, 
picture frames, bee hives, bed slats, surveying stakes ... all kinds 
of millwork. 

Built For Pros . . . Priced For Home Craftsmen ... it is engineered 
and built to industrial standards, but factory-direct selling keeps 
the price low. Handles tough oak and walnut as easily as pine, and 
so simple to operate even beginners with no experience can 
use it. 

With just thit one low r.osl power-feed machine 
' in a comer of your garage or basement, you're 
set up to supply lumberyards, cabinetmakers, 
carpenters, remodelers, contractors and 
hobbyists In your area with custom-planed 
lumber, trim, molding . . . ALL of their 
millwork requirements. You can supply pic- 
ture molding to art shops, hardware and de- 
partment stores, or sell direct to framing shops. 
^ All standard patterns are available from stock, or 
we'll custom grind a knife to your own special 
design or sample. 

Does The Foley-Belsaw Play? YOU BET! 

READ WHAT OWNERS SAY: 

A Good Investment • Robert Sawyer, Roseburg, Oregon: "/ 
believe that the Foley-Belsaw is the best investment I ever 
made. I've been a planer man for years and am now retired. 
The Foley-Belsaw has earned me $60,000 extra income in the 
past eleven years.' ' 

Biys For Itself: • R.S. Clark, Springfield, Ohio: "/ bought a 
batch of walnut in the rough, and after planing it on the 
Foley-Belsaw I figured up the money I saved. It was enough 
to pay for two-thirds the cost of the Planer. It really does a 
good job." 

More Than Expected • Stephen Schultz, Orangeville, Penna.: 
"This machine pays for itself by making money out of scrap 
boards. It is a very well built machine and I confess it is more 
than I really expected for the price. It does everything you say 
it will." 

. . . And Foley-Belsaw Is The Choice Of Professionals: 

"I recommend Foley-Belsaw Planer-Molder-Saw as 
the most useful shop tool any craftsman could own. 
We use one every day in the Workbench model shop, 
and couldn't get along without it." 
V JAY HEDDEN — Editor WORKBENCH Magazine . 




You Take NO RISK! The Planer/Molder/ 
Saw Is Backed by Our Exclusive 100% 
Guarantee of Satisfaction: 

• "Try the Foley-Belsaw in your shop for a full 30- 
Days and put it to work for you. Give it a thorough 
test and make it prove that it can do eveiything we 
say it will . . . use it just as much as you want. Then if 
you are not completely satisfied, just send it back 
and we'll return every penny you sent. And YOU are 
the sole judge! There are no questions asked . . . 
there are no fine print 'use' charges. Our flat 
guarantee is that YOU must be 100% satisfied or 
you get your money back " 





Just Mail Coupon . . . 

NO OBLIGATION and 
NO SALESMAN Callsl 



// coupon has been 
removed, just send 
postcard wiik name 
and address to: 



FOLEY-BELSAW CO. 
90015 FIELD BLDG. 
KANSAS CITY. MO. 64111 



. ACT NOW! 

Coupon 
Brings 
Full Details! 




FOLEY-BELSAW CO. 
90015 FIELD BLDG. 
KANSAS CITY, I\i10. 64111 

□ YES, please send me the FREE Booklet 
that gives me complete fads about your 
Planer-Molder-Saw and full details on how I 
can qualify for a 30-Day Free Trial right in my 
own shop. I understand there is No Obliga- 
tion and that No Salesman will call. 



NAME. 



AODRESS- 

cmr 



-STATE. 



-ZIP- 



I 



MAKES 
THINGS 
WORK 
BETTER! 



BET-EASP 

BELT 
DRESSING 

Long lasting, crystal 
clear, clean belt 
dressing gives extra 
traction and life to 
automotive V^belts 
and all drive belts on 
appliances, blowers, 
snowmobiles, and 
power equipment. 
5.5-oz. aerosol. 





LOCK-EASE® 

GRAPHITED 
LOCK FLUID 

Keeps all locks work- 
ing smoothly year 
'round. Seals out 
moisture, protects 
against freezing and 
rust. Frees frozen 
and stuck locks. 
3.5-oz. aerosol with 
snorkel; 3.4 oz. can. 



;® 



ALL WEATHER ^ 
GREASE 
with 
snorkel 



UTH-EASE 

WHITE 
LITHIUM 
GREASE 



An all weather 
grease for auto, 
farm, marine and 
shop use. Preferred 
because of its 
superior film 
strength plus water 
and heat resistance. 
LITH-EASE pro- 
vides excellent lu- 
brication and rust 
protection. 16-oz. 
aerosol; 1-lb. tub; 
IV4-0Z. tube. 



Available wherever fine automotive 
^^and hardware products are sold. 

American Grease Stick Co. 

■TifiiifiiiM Muskegon, Michigan 49443 
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commercially available spacers or 
with special standoff wall anchors 
that come with a Vs-in. collar. 

Shelf clips and tracks 

Adjustable shelves in cabinets, 
bookcases and built-ins are often 
more convenient than fixed ones 
and can actually be even easier to 
install using commercial hardware. 
One system consists of thin, slotted 
metal tracks called pilasters. Small 
metal clips snap into the slots to sup- 
port the ends of shelves at any 
desired height. 

Pilaster strips come in a brass or 
nidkel finish and are installed in 
pairs on each side of a cabinet or oth- 
er enclosure. They can be surface- 
mounted or, for a neater appear- 
ance, can be recessed into shallow 
grooves. Once the tracks are in 
place, any number of shelves can be 
installed at any levels. 

Where you need only a few inches 
of adjustment up or down, you can 
use individual shelf clips instead of 
full-height tracks. These are small, 
L-shaped metal hangers that are 
merely pressed into '/4-in. blind holes 
bored in the sides of a wood enclo- 
sure. Like pilasters, the clips are 
arranged in pairs to support the 
ends of shelves, with the holes 
spaced 1 in. apart in vertical rows to 
permit height adjustment. 

Which wall anchor? 

Nearly all wall-hung shelves, ex- 
cept those screwed directly into 
studs, will need some kind of wall 
anchors to hold them solidly in place. 
On plasterboard and other hollow 
walls, the simplest and easiest to use 
are plastic sleeves that are tapped 
into small pilot holes. As a screw is 
turned into a sleeve, it forces the 
sides to expand and wedge firmly in 
the wall. 

Plastic anchors come in several 
sizes, taking screw sizes from No, 6 
to No. 10. In general, the larger the 
anchor, the more it is able to hold. 
Instructions on the package tell you 
which size screw to use with each 
anchor and what size pilot hole to 
drill. As a general working rule, use 
the largest anchor that your partic- 
ular shelf hardware will accommo- 
date. 

Plastic sleeves can be used in solid 
plaster as well as plasterboard, but 
are not intended for masonry. Here 
you need lead sleeves, called expan- 
sion shields, that are made especial- 
ly for brick and concrete. Like plas- 
tic sleeves, these come in several 
sizes and work by expanding as 
screws are turned into them. You'll 



need a star drill or carbide-tipped 
masonry bit fot* boring their pilot 
holes. 

For heavy loads in hollow walls, 
you have two choices — toggle bolts 
and expansion anchors. Both work 
by gripping the back side of the wall, 
providing a locked-in clamp that 
can't pilll loose. Toggle bolts have 
spring-loaded legs on a threaded 
bushing. The legs compress as 
they're inserted in a pilot hole, then 
spring open behind the wall to lock 
the bolt in place. 

Such fasteners are ideal for heavi- 
ly loaded shelves, especially those 
suspended from a ceiling, where 
sleeve-type anchors would pull out. 
But they do have one disadvantage. 
Once installed, the bolt can't be 
removed or the toggle will fall off 
inside the wall. Thus, you have to 
attach the bolt to your shelf bracket 
before inserting the toggle in the 
wall. This can be difficult where you 
have several fasteners that must be 
lined up and inserted at one time. 

Expansion anchors, familiarly 
known as Molly bolts, are also 
designed for heavy loads. They have 
a slotted sleeve that expands as the 
bolt is tightened, forming a spider- 
like clamp behind the wall. Unlike 
toggles, the bolt can be removed 
without the sleeve falling off, per- 
mitting the anchors to be installed 
before you attach your shelf brack- 
ets. 

One caution, though: Expansion 
anchors are sold in different barrel 
lengths to suit specific wall thick- 
nesses. Because the sleeve must pull 
up snugly against the back of the 
wall, you must buy the right barrel 
length for your particular wall 
thickness. There are three common 
sizes: % in. long for wails '/s to Vtt in. 
thick; Vs in. long for % to VA in.; and 
V/2 in. long for VA to VA in. IM 



SOURCES— SHELVING AND 
SHELF HARDWARE 

Closet Maid Corp., Clairson International. Box 304, Ocala, Fla. 
32670 

Flair Fold Inc.. 75 Carmans Rd.. East Farmingdale, N.Y. 
11735 

Hirsh Co.. 8051 North Central Park Ave.. SKokie. III. 60076 
Knape & Vogt Manulactunng Co., 2700 Oak Industrial Dr., 

Grand Rapids, Mich. 49505 
Masonite Corp.. 29 North Wacker Dr.. Chicago, III. 60606 
Montgomery Ward. One Montgomery Ward Plaza, Chicago, 

III. 60671 

National Manulactunng Co.. Box 577. Sterling. III. 61081 
Plusvirood Inc.. 1145 Oshkosh Ave.. Oshkosh. Wis. 54903 
Quaker Industries Inc.. 90 McMlllen, Antiodi, III. 60002 
Quinn Products Inc.. 1695 Elmhurst Rd., Elk Grove Village, III. 
60007 

Sears, Roetxick and Co., Sears Tower, Chicago, III. 60684 
Solar HaixJware Corp., Box 525. Taylorsville, Miss. 39168 
Specialty Manufacturing Co.. 2356 University Ave., St. Paul, 
Minn. 56114 

Stanley Works. 195 Lake St.. New Britain, Conn. 06050 
star Expansk)n Industries, Rte. 32, Mountainville, N.Y. 
10953 

steel City Corp., 190-200 Mendan Rd., Youngstown, Ohk) 
44501 

Weyertiaeuser Co., 2525 South 336th, Federal Way, Wash. 

98002 

Zircon International Inc., 475 Vandell Way, Campbell, Calif. 
9S008 
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YES, YOU CAN! 

In these days of soarins prices and eroding dollars PM Magazine is pleased to present 
these six great shop items you can build yourself. There's something here for every man 
who knows how to use tools. BUILD THEM YOURSELF from Popular Mechanics diagrams, 
illustrations, easy to follow plans. 




1 CLASSIC WORKBENCH '5 

the classic European workbench every wood- 
worker dreams of owning. Using these plans, 
you can build this workbench for less than 
half the cost of a factory-made version. Ours 
is fashioned of maple to give a lifetime of 
use. You get detailed plans with instructions 
and material list. PL-1748, 15.95. 

2 CMJTOFF SAW - Build this low-cost 
power tool and make hacksawing a lot 
easier and accurate. This cutoff saw cuts 
channels, angles, and rounds with ease and 
precision even up to 3-in. size. Although it 
can produce work of machine-shop quality, 
it's not too heavy to be portable. These 
features make it an ideal workshop project. 
PL-17S5, $3.75. 



3 TOOL CHEST for a master craftsman. 
Compact tool chest made from cherry wood. 
For handling ease, it's actually two boxes. 
Well-organized hand tool compartments 
allow easy access. Expert wood construction 
absorbs moisture and protects tools from 
rust. Also includes plan for an oak dolly. 
PL-1745, $4.75. 

4 AIR COMPRESSOR-Once you Au/7</ 

this, you 'II wonder how you ever got along 
without it. You can inflate swimming gear, 
toys, auto and garden tractor tires — sand- 
blast parts, blow-clean fine mechanisms — 
vacuum your car's airconditioning system 
prior to adding Freon. The unit also features 
a filter/water trap. All can be done with 
PM's 1-hp. compressor. PL-1717, $5.95. 



5 DRILL PRESS - features a ball- 
bearing spindle, variable-speed drive and large, 
adjustable work table. It's designed for a 

1/15 hp. motor, delivers hefty torque, has 114 
inch capacity in steel All parts are readily 
obtainable at hardware stores and bike shops. 
PL-1401, $6.95. 

6 HTDRAUUC LOG SPUTTER-split 

your firewood the easy way. This rig exerts 
some 10,000 lbs. of pressure and splits with 
ease 2- ft. lengths of maple and ash logs 12 to 
14 in. in diameter It's backbone is an 
I-beam, and it's powered by a 3-hp. gas 
engine. Best of all, you can make money 
with it too! Plans and instruction booklet 
included PL-1708, $8.95. 



You can build all of these yourself! 

For more on shop 
and home plans, 
send for our 
PLANS and IDEAS 
CATALOG* B-1700, 
$1.00 



POPULAR MECHANICS PLANS LIBRARY, Box 1014, Radio city Sta., New York, N.Y. 10101 

Please send me the plan projects I have checked below. I enclose a check or money order made 
payable to "Popular Mechanics" 

□ PL-1748 □ PL-1708 □ PL-1735 □ B-1700 

□ PL-1745 □ PL-1717 □ PL-1401 

Ail plans are shipped postpaid. Please allow 2-4 weeks for delivery. 



Addreu 

City 



Popular Hediaaks it a publicatioD of Heant Mafaiinet, a DiTition of THE HEARST CORTORATION 



Do-it- Yourself 
WOODWORKERS 



iBuil^Restore Re finish | 



Here's 
everything 
you need 




I 

|2 104 page Catalog 

I Fine wood, veneer 

1 inlays, Iiardware 

2 tools, finislies, cane* 
lupiiolstery, clocit Idts, l>ooks, plans ^ 

I PARTIAL CONTENTS: 14 kinds cabinet « \ 

^ fiiniiture woods. 79 veneers 3-ft. lengtlis, 11 k 

I fancy burl & crotch, 19 flexible veneers to 36" I 
^ wide X 8 ft., 54 carving MocIls, 118 chisels & 

m carving tools, 76 assembled inlays, 39 clamps, 72 I 

' lamp parts, 73 wood picture kits, 500 plans, 96 3 

k bow-to books. Period hdwe., sliding, revolving ft 

I hdwe. Cane, reed, wood finishes, pic. framing, 1 

^ coffee mill kit, etc. Over 2,000 hard-to-find prod- k 

1 ucts in new 104^ge Woodworker Catalog! I 

2 TEAR OUT AO. MAIL TODAY. | 

KONSTANTINE Est. I812! 

2051 Eastchester Rd., Bronx, N.Y. 10461 | 

EH Send new Woodworker Catalog. $1 enclosed. I 

□ I prefer Catalog with 20 Wood Samples. $2 ^ 

enclosed. Send 20 wood veneers from around I 

the world. Identified. Useful when matching, ^ 

naming & ordering fine woods. Educational. ft 

$1.50 refunded on first catalog order. ^ 



Name . 



Address. 



..Zip. 



BE A 
CHIMNEY SWEEP 



Your Own Bl»tems: A thimncs sMt-t-p can lU-jn d t himnpv 
rtilh rhf AuKusI Wtsi SvslffTi m oni' hi>ur Naiionallv. the 
aviTdn*' < hd^^H is V*^ <I0 

A Cnnving Need: 

the fncr^ t nsi-. has 
resullt*d m a drdrrulH 
imreaML- m MtHid burning. 
WiKid smiike cfeposils lldrr 
mable treosoU' in <himnevs 
Regular (leaning is n4Hcssdr\ 
to prevent tire ddma^e 

The August West System: More sweeps use 
It ihjn any other method in the counlrv- 

Send tor our tree biK>klet, or Lall TOIL FREE 
anv lime and avk Utt The Auguvl West Story. 

800-243-5166 

nk for txnmion Zli lla CT 22C 07541 
August West Systems, Inc 

Box 603 Dept. 2128 
V Westport, CT 06881 




BEAUTIFUL 
WOOD FINISHES 

Watco Danish Oils provide an elegant, 
extremely durable penetrating finish IN 
the wood, not ON it! Primes, seals, 
hardens, protects and beautifies in one 
fast, easy application. 




Natural and Medium, 
Dark and Black Walnut 
colors for all woods. 
Write Watco-Dennis 
Corp., 1756-22nd St., 
Santa Monica, Calif. 
90404, Dept. PM-92 



SEW & SAVE 




save you up to 50% on 
quality coats, jackets, 
vests, comforters, lug- 
gage, camping gear and 
mucfi more. Send for 
our FREE catalog of 
over 130 ready-to-sew 
kits. 

Please Indicate sewing skills: 
□ baglnnar □ Intarmadlal* □ idvancad 




Cily'StaleiZip- 
Mall to: 



Frotlllne Kits 

Oept PM092 
Frostiine Circie 
Denver. CO 80241 



Or Call: 
303-451 -5600 
ext. 900 



2nd MOST IMPORTANT 
TOOL FOR EVERY 
WOODWORKING SHOP 

VERSATILE 

W&H 

MOLDER- 
PLANER 

Alinostas basic 
as your saw . . , 
molds, planes, 
rabbets. ^ 

From $430 




Master Charge 
VISA 



FREE BROCHURE 



WILLIAMS & HUSSEY MACHINE CO. 

Dept. 17, Millord, N. H. 03055 
Toll-free 1-800-258-1380 



IMPORTED 

LOCK BLADE 



9" Ovvrall Length 
5 Wh«nCl0**>j 

• Not a Switch Blade 

• Sharp ind 
Tough 

• Slamlats 
St*« 



$3.50 Ea. 



Model * 
K-12AL 



\ot 'or sale -n areas 



WESTBURY SALES CO. 

373 MAPLE AVE. DepI L 9-PM WESTBURY. N.Y 1 1590 



EYEGLASSES BY MAIL 




DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED. 

Large selection of latest fashion frames 
& lenses. Quality, Accuracy, Fit. 
100% GUARANTEED 

Send For Free Femlly Catalog today! 

Prism optical inc., Dept. PM92 

10992 N.W. 7th Ave.. No. Miami, Fla. 33168 

Establistied 1959 




Now turn low cost rough ^ 
lumber into valuable finished 
stock for grandfather clocks, 
furniture, house-trim, picture 
frames... sell to others. Molds aii 
popular patterns & custom designs 
Planes and joints without change-over 
Comes complete ready to use 
30-DAY FREE TRIAL! Easy terms 
p«"»— — — — — — — — — — — — — 

> CALL TOLL-FREE 1(800)824-7888, Oper. 642 

I In Calif 1-800-852-7777, Oper 642 

I OR WRITE TO 

WOOOMASTER TOOLS. INC. 
2849 Terrace, Dept. PP14, Kansas City, MO 64108 



REPAIR CLOCKS 



Noma Study Cowm tpartt vm 
Good Income - Proftitional ttalM. 
FfM DtUil*. No wltMfKn will call. 

Aapovtd bf P) OepI o( EducjtiD" 
NAMf 

Aooncss 



CL0CKMAKER8 MSTITUTi 
-P.O. BOX a9, LEWISTOWN, PA. 17044- 




=i) HYDRAULIC JACK REPAIRS 



A Business of your own. 

Earn whtle you ^arn at home Millions of lacks m gas 
statKjns trucking iirms. etc rwed servicing We show you 
HOW Stan spare time >n your basement or garage Big 
Opportunrty for mechanics 

Write lor foKSer No PM-9 and free bonus offer 




^ HYDRAULIC JACK INC. 
^ GPO Box 3 Staten Island. NY 10314 



^ (^/msonSi^Sullivan ^ 

YOUR BEST 
CLOCKBUILDING 
.SOURCE 

• Great projects for 
any skill level. 

• Plans, hardware, flat 
lumber. 

• W German move- 
ments With 36-montti 
guarantee. 

• Widest selection of 
competitively priced 
quality quartz 
movements. 

• Solid brass dials. 

• Tools, books. 

• Customer service to 
help your project go 
smoothly 

No matter what your 
clockbuilding needs, 
come to Mason & 
Sullivan first We want 
you to be a great 
clockbuilder too 

~ Please send me your 
free color catakigue 
with quartz supple- 
ment I enclose $1 00 
for postage and 
handling 

; Please send me only 
your new quartz move- 
^ ment supplement 

I enctose 25' for postage and handling 

NAME 

ADDRESS 

CITY 




.STATE. 



.ZIP_ 
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"Fine Clockmakers Since 1947" 

Dept. 1127. W. Yarmouth, Cape Cod, MA 02673 



Copy I 



It 's like having X-ray ears... 



Tiny, powerful electronic ^^ears" 
let you hear whispers through walls, 
conversations 2 miles away. 



The Dyna-Mike 
Transmitter 

It's smaller than a quarter. But DYNA-MIKE 
will transmit every sound In a room to an FM 
radio tuned to ttie proper unused frequency, 
from % mile to 2 miles away. 

If you're at a 
neigfibor's home 
a block from 




your own, 
you can 

hear your baby's 

cry, or you dan ' 
tell the Instant your 
spouse comes home. If two 
of you are driving tandem In two cars, one or 
both of you can communicate with the other 
even if other cars drive between you. 

DYNA-MIKE has as many uses as your im- 
agination can think of. For a business con- 
ference, let the tiny microphone sit unob- 
trusively on the table or concealed on a shelf, 
and you'll be able to record every word. For 
businesses, you can put an FM receiver in a 
warehouse or remote office and "broadcast" 
Instructions or orders to be tilled. 

Public speakers never had a beiter friend 
than the DYNA-MIKE. No wires or setup - just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you hear a suspicious sound, 
turn on the radio and you'll hear the doorbell or 
the ring of the telephone. 

Choose Your Model 

New Horizons is Introducing three models of 
the DYNA-MIKE supersensitive broadcast 
microphone. Model IC-18 is the world's 
smallest micorphone — It's a miracle of elec- 
tronic miniature power, with a high-fidelity 
range of 1800 feet. Introductory price Is 
$129.95 (two for only $119.95 each). 

Model X-18 is the longest-range microphone, 
with an unbelievable two-mile range. Introduc- 
tory price is $149.95 (two for only $139.95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect-quality sound even from 
low-levels or whispers, up to 1,500 feet. In- 
troductory price is $99.95 (two for only $89.95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 
hours of continuous use and easily and Inex- 
pensively replaceable. 

Of course you're protected by the New 
Horizon guarantee; use any DYNA-MIKE 
transmitter microphone for 30 days, with the 
right to return It for a full refund if you're not 
delighted. 

— Phone or use this coupon — 



The Super-Ear 



You'll hear it all 

Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall a foot thick. Put the SUPER-EAR earphone 
in your ear and place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. If you're coming home late 
at night and think intruders are in your 
residence, let SUPER-EAR find out for you. 
Want to know if the meeting is over in the room 
with the closed door? SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable from the other 
side of the wall. The quality of sound has amaz- 
ing fidelity— good enough to record, and 
SUPER-EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden^ 
squeaks in your car 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
for flaws 
or cracks 
in buildings. 
It Works Anywhere! 

Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing. 

The only source for SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-S, with ultrasensitive microphone, $139.95 
(two for only $129.95 each); or Model SB-1, 
with suction-type microphone, $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. If for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 





The Phone Answerer 
Recorder 

The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls; when you'll 
return, when to call back, where you are. 
When you're there, the ANSWERER/- 
RECORDER starts 
any cassette recorder 
automatically 
when you pick 
up the phone 
and shuts 
off when you 
hang up. 

It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording time on your tape 
recorder. Needs no batteries - it's always 
"alive". 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization. It's yours for 
$49.95 (two for only $44.95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 (two for $24.95) each). Every 
Instrument has the unbeatable New Horizons 
guarantee. 

For immediate service on credit card orders, 
call toll-free 24 hours a day, seven days a 

W66k' 

1-800-824-7888 

Ask for operator NO. 551 

in California; 800-852-7777 

We Absolutely Guarantee! Use any electronic 
Instrument acquired from us for up to 30 days. 
If you decide for any reason that you don't want 
to keep it, return It for a 100% refund. 

ri€WHORizons 

1 Penn Plaza, Suite 100 
New York, N.Y. 10119 
For Information Call (201) 370-8029 



New Horizons, 1 Penn Plaza. Suite 100 . New York. NY 10119 «< 
Please ship at once, with 30-day money-back guarantee; — Phone or use this coupon — 
□ Super-Ear Model SB-5, $139.95 

Indicate payment method; 
Check enclosed 



□ 2 tor $129.95 each 

□ Super-Ear Model SB-1. $99.95 

□ 2 for $89.95 each 

□ Dyna-Mike Model IC 18, $129.95 

□ 2 for $119.95 each 

□ Dyna-MIke Model X-18. $149.95 

□ 2 for $139.95 each 

□ Dyna-Mike Model X-3, $99.95 

□ 2 for $89.95 each 

□ Phone Answerer/Recorder, $49.95 

□ Phone Recorder, $29.95 

□ 2 for $24.95 each 



Bill to . 



.VISA 



Master Card 



No. 

Expires _ 

Name 

Address . 
City 



Signature . 



. State . 



-Zip. 



Please add $1.75 per total order for shipping. 



Cci. 




FREE 
CATALOG 

Whatever you're look- 
ing for, chances are 
you'll find it here in my 
catalog. Things like Gee 
Haw Whimmy Diddles, 
'Coon Talkers, Jack 
Daniel glassware, Ten- 
nessee Ridgerunners and the like. I believe 
you will enjoy browsing through it, and I know 
lor sure I would be happy to send you a copy. 
I stand behind our motto of "ALL GOODS 
WORTH PRICE CHARGED " on every item I have. 
Let me hear from you. 




Herb Fanning 



Lynchburg Hardware and General Store 
42 Main St., Lynchburg, Tennessee 37352 

Hey, Herb, please send one of your dandy catalogs to: 

Name 



Address . 
City 



i state . 



-Zip- 




FREE BLUEPRINTS and TRIAL LESSON 

—for your v^^Xw success in Building 

Begumers, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech s 
home-study Builders training. Leam how 
you can master Plan Reading— Estimat- 
ing— and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE — see how you, too can pre- 
pare for a better job — higher income, or 
start your own contracting business. 

• PHONC TOLL FREE (24 KM.) 

1-800^-6080eittio 

CHICAGO TECHNICAL COLLEGE 

1737 So. Michigan Avenue, Chicago, III. 60616 
THE SCHOOL. FOR BUILDERS 



CHICAQO TECHNICAL COLLEGE 

Dept. PM-92 1737 So. Michigan Ave., 
Chicago, III. 60616 

Pleasa mall me a Free Trial Lesson, Blueprints 
and Builders Catalog. I understand there It no 
obligation— no salesman will call. 



NAME 

ADDRESS- 
CITY 



-STATE. 



3000 WATT RECIPROCATING STEAM ENGINE 



Bun ha compact uTILrTY STEAM ENQINE 
with vnipt* puts and loott and deliver up to 3000 
Walts ol generated Electrlalyi kleal also tor 
pump*, 'ans, etc. on tarmt. cofl a peB and homes' 
COMPLETE PLANS mckidng boiler and charge 
arcurt configuration $8 95 

GLENVALE PRODUCTS, Dept AN 

Box 358 Station D 
Toronto Ontario M6P 3J9 




"Kerosene Heater Headquarters" 

• Mail ordef discounts 

• VISA/Master/COD 

• Immediate Service . . . U.P.S. 

• Catalog: Call Toll Free 

• 1.«O0.4S«-3474 

• In Pa. Call 1-814-943-2535 
KERO-STOVE SALES CO. 
P.O. 8ox 651, Altoona, Pa. 16603 




REPAIR OR MAKE 



CLOCKS 



BATTERY QUARTZ 
MOVEMENTS 



HAVE FUN! 

EARN EXTRA 
INCOME! 



2 Year Guarantee! Free Hands With Each Movement! 



SUPER CS SERIES 
QUARTZ BIM BAM 
BATTERY MOVEMENT 

With or Without Pendulum 
Ticking Sound 
Smaller Case 
Fits Many 

Style Clocks 
Two Chime Rods 



CS - NO PENDULUM 
1-2 S25.0O each 
3-9 $22.95 each 

CS-10-12-14-16 lengths 
WITH PENDULUM 
1-2 S26.9S each 
3-9 $25.00 each 



LOWEST PRICES 
VOLUME DISCOU^^TS 
LARGE SELECTION OF 
DIALS, ACCESSORIES, ETC. 

mmm call today 

ySm (414)248-1150 



KLOCKIT 

P.O. Box 629. Dept. PM92 
Uke Geneva, WI 53147 

<lnclude S2.00 for minimum delivery charge) 



FREE CATALOG 

(Indude 75c for Isl dais delivery) 



Q SERIES MINI QUARTZ 

MADE IN USA 
GERMAN DESIGN 

Q70 for dials up to 3/16" thick 
Q71 for dials up to 1/4" thick 
Q72 for dials up to 3/8" thick 
Q73 for dials up to 3/4" thick 



TWO YEAR 
GUARANTEE 




1-4 $6.60 ea. 
5-9 $6.10 ea. 
10-24 $5.10 ea 

Write for Quantity Prices 
Sweep Sec. .20 extra 
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NEXT MONTH IN PM 

PM previews Detroit's '83 cars. 

Inside Russia's space program. 

Router tips from a master 
craftsman. 

Special: Fail Car Care Guide. 



tUBSemrriOH eUlVICai Popular Mechanic! MaKsiinr will, 
upon receipt from its reader of a complete new or renewal 8ut>. 
scription order, undertake fulfillment of that order so as to pro- 
vide the first-copy delivery to the Postal Service within six 10 
twelve weeks. If for some reason this cannot tie done, you will be 
promptly notified of the issue date that v^ill beirin your subscrip- 
tion, vnth a request for any further instructions you may have 
concerning your order. Please address all such orders to us at 
Popular hlechanics. P.O. Box 10O64, Des Moines. Iowa .50330. 

Should you have any problem with your subscription, please 
write Joan Harris, (Justomer Ser\-ice Department. Popular 
Mechanics. P.O. Box 10064, Des Moines, Iowa 50.350. To assure 
quickest service, please enclose vour mailinir label when writing 
to us or when renewing your subscription. 

Renewal orders must be received at least eifcht weeks prior to 
expiration to assure continued service. 



Popular Mechanics 

P.O. Box 10060, Des Moines, Iowa 50350 



YES! 

□ 1 year $11.97 

□ 2 years $21.97 



Please enter WEPM 
my subscription to 
POPULAR MECHANICS for: 



Payment of $_ 
Bill Me 



. Is enclosed. 



Initial here 



Name 



(please print) 



AdiJress 



City 



State 



Zip 



Your first copy will be on its way to you In six to 
twelve weekis. Watch for It! 

A publication of the Hearst Corporation. 

Charge orders subject to publisher's acceptance. 
(Above prices apply in U.S. & Possessions only. Canadian 
and foreign prices upon request.) 



CHANGING ADDRESS? 

If you're planning to move, please let us know at 
least eight weeks before changing your address. 
Attach current address label and fill In your name 
and your new address. This will serve to insure 
prompt service on your subscription. 



Smi) oM label atWi your nama 
and new address to: 

POPULAR MECHANICS 
P.O. Boi 10064, Das Moines, Iowa 50390 

or call tdl-lraa: 800-247-5470 
State of kiwa residenia call: 800-532-1272 



NAME- 



(Please pnnt) 



NEW ADDRESS- 



CITY 



STATE 



ZIP CODE 



CC; 



28K 

commodoreVIC 



(60% More Power Than VIC-20) 



Only! 

$299°" 




If you provide this computer as a Teacher 
and Tutor at home, before you know it 
your child will be writing computer pro- 
grams. You can use your T.V. to EDUCATE 
not frustrate your family and eliminate 
T.V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance and 
educational programs to choose from. 
Why pay $140.00 to $295.00 for an elec- 
tronic game when you can buy this power- 
ful computer for only $299.00. 

IMMEDIATE REPLACEMENT WARRANTY 

If your computer fails because of warranty 
defect within 90 days from date of pur- 
chase, you simply send your computer to 
us via IJnited Parcel Service prepaid. We 
will "immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 
Most computer warranty service takes 30 
to 90 days lo handle • this fantastic "im- 
mediate replacement warranty" is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 



SPECIAL SALE PRICE $379 

FOR ONLY $379 you get the 41K COM- 
MODORE VIC with 400% MORE PRO- 
GRAMMING POWER THAN VIC-20! We 
add 16.000 bytes memory to the VIC-20. 
You get a total of 41.000 bytes memory 
(20,000 bytes ROM. 21.000 bytes RAM 
and extended LEVEL II BASIC) plus all 
the extra features shown for the 28K 
COMMODOREVIC. 

60K EXPANSION MODULE SALE $109 

SWITCH SELECTABLE -6 SLOT -RESET 
EXPANSION MODULE allows memory ex- 
pansion to 60K. You can add up to 6 
cartridges, switch select any program 
you desire, stop and start programs with 
reset button, not necessary to remove 
cartridge or turn of computer, saves 
time, television and computer (one year 
warranty). 

15 DAY FREE TRIAL 

f DON'T MISS THIS SALE ORDER NOW 

; I I Please send me the 28K 

• ' — ' Commodore VIC Computer for 

; $299.00 

: I I Please send me >he 41 K 



SPECIAL COMPUTER Sale Price! 



FOR THE SPECIAL SALE PRICE OF 
$299.00 you get the COMMODORE 
VIC-20 computer plus WE ADD 3000. 
BYTES OF MEMORY to give you 60% 
MORE PROGRAMMING POWER! This 
powerful fullsized extra featured com- 
puter includes the 6502 microprocessor 
(LIKE APPLE) 20,000 bytes ROM with a 
16K extended LEVEL II Microsoft BASIC, 
8000 bytes RAM plug in expandable to 
32,000 bytes RAM. 66 key typewriter pro- 
fessional expanded keyboard with 
graphic symbols on keys, color com- 
mand keys, high resolution graphics, 512 
displayable characters, text display is 22 
lines 23 characters, sound and music, 
real time, upper lower case, full screen 
editing cursor, floating point decimal and 
trig functions, string arrays, scrolling, 
multi statement lines, file managment, 
PEEK AND POKE. Assembly machine 
language 'S available. We have easy to 
use self teaching books and programs. 
Accept TAPE-DISK-PLUG IN CART- 
RIDGES, connects to any TV, includes 
AC adaptor, R.F. modulator, switch box, 
self teaching instruction book, comes in 
a beautiful console case for ony $299.00. 

LOW COST PLUG IN EXPANSION 

Expansion accessories plug directly into 
this computer, extra RAM memory. Con- 
trollers, a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 
$375.00. even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen- 
sive expansion interface. 

WHY SUCH A LOW PRICE 

WE GIVE YOU 60% to 400% MORE PRO- 
GRAMMING POWER THAN VIC-20! You 
can't beat our prices for the VIC-20 with 
mcreased programmmg power added! 
We sell direct to customers. We save 
you the profit margin normally made by 
computer stores, department stores, and 
distributors. We are willing to take a 
smaller margin to develop volume! 

INVEST IN YOUR CHILDREN 

Educate your children while they play. 
Every kid wants to play electronic games. 
(We have some of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming • some start In grammar school. 



TELEPHONE MODEM SALE $109 

Plug in your VIC telephone modem. Now 
you can get a world of information 
through your telephone, plus electronic 
mail. Just dial up the information you 
want UPl wire service, stock market, 
historical information by topic from over 
60 magazines, including New York 
Times. Airline information, order tickets, 
get weather information anywhefe In the 
world, restaurant and hotel information, 
thousands of categories are on line for 
you. business, finance, education, enter- 
tainment, games etc YOU'LL BE THE 
TALK OF YOUR NEIGHBORHOOD Our 
telephone modem price is only $109 and 
Includes FREE! one year network 
membership and one hour on line! 

SPECIAL SALE PRICE $299 

FOR ONLY $299 you get the POWERFUL 
28K COMMODORE VIC with 60% MORE 
PROGRAMMING POWER THAN VIC-20! 
28,000 bytes total memory (20,000 bytes 
ROM, 8000 bytes RAM and extended 
LEVEL II BASIC), the professional 66 
keyboard, color, sound, music self 
teaching Instruction book, A C. aaaptor, 
R.F. modulator, T V. switch box, owners 
manual plus all the other features listed, 
in a beautiful console 



Best Service in tlie USA! 

One Day Delivery Express 
Mai\ 

Most In Stocic Accessories 

Over 270 Educational 
Tapes 

Business-Home-Game 
Programs 

Immediate Refunds 
Free Catalogs 

• We Love Our Customers! 



Commodore VIC Computer fo' 
$379.00 

Q Telephone Modem $109.00 

60K Expansion Module $109.00 

We ship C.O.D. and honor Visa and 
Master Card. 

Name 

Address 

City 

State Zip Code 

□ VISA n MASTERCARD □ C.O.D. 

Credit Card No 



Expiration Date 

Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 
6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order 
or Personal Check. Allow 14 days for 
delivery, 2 to 7 days for phone orders, 
1 day express mail! 

jCanada orders must be In U.S. dollar^. ^ 





fxpffl*^"''^ ^'^ ENTERPRIZES (™o„.ot, 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 



PMLXXDKSAT 

CHECKING CRACKS IN METAL 



The home workshop welder now 
has an industrial surface in- 
spection procedure made available 
to him by Magnaflux Corporation. 
Sprays of cleaner, penetrant and 
developer are applied to the inspec- 



tion area according to the direc- 
tions on each of three pressurized 
containers. Within minutes after 
the developer is applied, surface 
flaws, however fine, are exposed in 
a bright red color easily visible to 





Spray on developer after surface has been cleaned and prepared with a dye penetrant. 



Crack In this gear Is exposed within five 
minutes after developer is applied. Proce- 
dure exposes surface flaws only. 

the naked eye. Canisters are avail- 
able at $6 each, or you can order d 
kit that includes: four cans of 
cleaner (two each of penetrant and 
developer), a brush, special clean- 
ing cloth and detailed instructions 
for $51 plus shipping. Order from 
Magnaflux Corporation, 7300 West 
Lawrence Ave., Chicago, 111. 
60656. — Ed Armstrong 



Telephone Listening Device 



Record telephone conversations m your 
office or home Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE Starts 
automatically when phone ts answered 
Records ttoth sides of phone conversation 
Slops recorder when p^o^e is hung up 
This device is rx>t an answering service 



Super Powerful ' 

Wireless Mic 

10 times more powerlul than other mics 
Transmits up to ' . mile to any FM radio | 
Easy to assemhple kit 15V battery (rwt ind ) 
Call (30S) 725-1000 Of Mnd $t9.9S* S1.00 thtppktg p 
(Iwn to USI Corp.. P.O.Box PM-20S2. IfMbouma.FL 32901. 
COD'S accapt. For catalog ot transmitters. voice scramblers 
and other specialty items, enclose S2 00 to USI Corp 





AUTOMATIC GARAGE DOOR SYSTEM 

NO PLASTIC PARTS - ALL STEEL 
AUTOMATIC REVERSE 
V] HORSEPOWER 
UGHT TIME DELAY 
1* DIGITAL REMOTE CONTROLS 
SHIPPED UPS OR PARCEL POST 
UL a FCC APPROVED 
MADE IN U.S.A. 



FREE 

NFORMATION 



MOTORDOOR 



PO BOX 1565 
NORTH WALES. PA 19454 




STAINED 
GLASS 

.Semi $1 i«i for fascinatini! 
catal.i" of U.ts. toolB. ideas, 
books and suppHrs. 

BIG STARTER KIT 
OlllyS17.95 ppd. 
WHITTEMORE, 
BOX 2065EM, HANOVER, MASS. 02339 



IS THE SAFETY OF YOUR 
HOME a FAMILY WORTH 
S39.95TOYOU? 

Did you know that there are 
90,000 chimney fires per year 
in North America? 

Creosote build-up in a chimney flue 
Is the major cause of chimney fires. 
Make your home a safer place to 
live and save on chimney sweep 
costs at the same time. You should 
clean your chimney or woodstove 
at least once a year 
You can use the COLLAPSO 
ADJUSTABLE CHIIVINEY 
BRUSIH yourself from (fie bottom 
of your flue without assistance. 
Can be used in round or square flues. 
Made of tensile strength steel: blades 
are guaranteed not to harm your 
chimney. Comes with its own 27' 
handle. Nothing more to buy! Easily 
storable. Since brush is adjustable, 
specify flue opening 8" or smaller 
or larger than 8". Limited offer 
30 day money-back guarantee. Act 
Now! Send $39.95 + $3.00 postage 
& handling to; B & F Marketing, 
P.O. Box 273, Dept. MB3 Grand 
Forks, N.D. 58201. 



B & F Marketing 

P.O. Box 273, Dept. MB3 

Grand Forks, N.D. 5S201 




□ 8" or smaller 
tlue size 

NAME 



ADDRESS. 



□ larger than 8" 
Hue size 



^ CITY STATE ZIP 




H When You Buy 
Lco^ Merchandise Like This 
wlrt^ At Prices Like These! 

Sells For: S9 95 
-•a^iti: Your Cost: S3 95 
^CS^T """" P'^Of'T S6 00 
l# ' Deluxe Chain 

' Burglar Alarm c.||,i 

Sells Fc: S3 95 i"„ 
Your Cost: $1 30 u'.". 
Your PROFIT: $2 65 

Sells lor: $21.95 
Your Cost $6.90 
Your PROFIT. $15,05 



PLUS! 
PLUS! 
PLUS! 
PLUS! 
PLUS! 
PLUS! 
PI 
PU 




Diamond Ring 

Sells For S19 95 
Your Cost: S4 95 
Youf PROFIT $15 00 



Lo€k-BlMl« KliHe 

Sells ForS3.95 
Your Cost: $1 .30 
Your PROFIT: $2 65 
2.496 more fast-seUing big-profit items shown 
in our exciting lOO-page full-color catalog. 

Detailed step-by-step plans that show you 
exactly how to sell our merchandise 21 
different ways . . . from Mail Order to Swap 
Meets, Fund Raising to Party Plans. Part 
time or full time from your home. 



Every printed promotional piece and selling 
aid you need to make any plan work to 
■fee 



perfection. 



Complete directions explaining how to set up 
and run a business — covering everything you 
need to know to make instant profits. 

Always-available business counsel, new 
selling ideas, additional merchandise and 
special extra -discount bonuses. 

Take the 1st Step Toward A Business 
of Your Own . . . MAIL THIS COUPONI 

Speririty Mar ch awi w Corp. Depi 306-21"^ 

GQ61 Oe Soto Ave., Woodland HMh, CA 91365 

FREE ' Tel) me about your 2.500 iienu wKich I can purchsM at your 

PI ■mazinifly low pncM Also acnd mc information on your 21 bom* buaiOMi 
; ptaiu. Nooost orobliicatMn, of ctwrse. 

nl *" 
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Only 16,000 people in the entire world can own these low mintage coins 

PROOF SILVER COINS 

Commemorating the 250th Anniversarf of 
George Washinoton's Birth 



All coins are 
Precious Silver. 




V^eorge Washington's memory is 
cherished by nations around the world. 
And the British Commonwealth 
countries ol Antigua and Lesotho have 
Issued ofticial coins to commemorate 
this important anniversary ol his 
birth. 

Not only do these coins celebrate an 
event ol lasting signilicance, they also 
have all the earmarks of coinage with 
great future potential: 

• They are Proof Quality — the 
ultimate minting process most 
desired by collectors. 

• Mintages are limited and 
extremely low — just 15.000 makes 
each coin immediately scarce. 

• The coins are truly large and heavy 
. . . the ever popular U.S. Silver Dollar 
size. 

• They are minted in Precious Silver — 
the centuries-old, traditional 
monetary exchange medium — 
with .500 Fine Silver content. 

• This coinage is legal tender in the 
countries ol issue. 

These factors are all extremely 
important, and the coins that measure 



Honoring the most famous 
American of all 



up to them are among the most prized 
by astute collectors 

Most Wanted Quality — Proof 

You'll easily understand why this 
quality is so desirable when you see the 
six coins in this collection. They are 
outstanding examples ol the brilliant, 
gem-like luster characteristic of this 
superb minting process. 

Produced in special dust-free rooms 
by highly skilled mint technicians, these 
Washington coins are double-struck 
from ultra-hard steel dies This causes a 
spectacular frosting effect on raised 
surfaces and a mirror-like finish on 
background areas. After being 
polished, each coin is rigidly Inspected 
and released only if it is completely 
flawless. Because of this time-con- 
suming procedure, Piools are much 
rarer than ordinary circulating coins. 



Shown here actual 
size of 38mm 
(approximately 
the large size of a 
U.S. Silver DoUar). 



Low Limited Mintage 

Whereas regular coinage is 
produced in large, almost unlimited 
quantities (often in the tens ol millions), 
the mintage of these Proof Silver coins is 
extremely low — only 15,000 ol each 
will be mintedl And low mintage silver 
coins have traditionally been sought 
after by collectors (and many have 
registered gains over issue prices). 

By acquiring these Washington coins, 
you will actually own a part of your 
proud heritage as an American . . . 
something you can share with your 
children and even pass to them as part 
of their legacy 

When your Reservation is accepted, 
you will be billed S79' plus shipping 
and handling per coin (payable in two 
monthly installments). %iur six coins will 
be sent at the rate of one every other 
month. The George Washington Coin 
Set is available exclusively in the United 
States from Calhoun's Collectors Society 
where, since 1928, integrity and service 
have been a family tradition. Yaur 
satisfaction is 100 percent guaranteed 
with our 15-day money-back exam- 
ination privilege with your first coin. 




RESERVATION FORM 

Acceptance guaranteed only it postmarked by September 30th 

Mail to: SEND NO MONEY NOW 

Calhoun's Collectors Society 

7275 Bush Lake Road. PC. Box 1218 Minneapolis, Minnesota 55440 

Please reserve the George Washington Coin Set for me. I will be billed $39.50* per 
month for two months per coin plus $1.50 postage and handling for each coin. 

□ Ms □ Mrs. □ Miss □ Mr. 




(please print clearly) 



Address. 



City 

"Minnesota residents add 5% (S1.98) sales tax per installment. 



State ZipL 

©1982 Calhoun's Collectors Society Inc. 
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A car with import fuel efficiency 

and American car luxury is 
probably sitting in your driveway. 



Convert your own gos-guzzfing 
Y-8 into a fuel-efficient Y-6 or Y-4. 



You Cqii Install 

THE ECONOMIZER 
In An Afternoon. 




then expect a gas mileage 
goin of up to 40%. 

The Economizer is based on 
a tried ond proven way to Inex- 
pensively cut gas usage. In 
fact, cylinder deactivation was 
first used in 1918. 

Start today to have your 
cake arid eat it too with The 
Economizer Cylinder Deactiva- 



tion Kit, When ordering be sure 
to specify make, year and 
model of car. 

COMPLETE KIT 
ONLY 

$5495 

^^^^r (prepaid) 



THE ECONOMIZER 

RESULTS CONFI(?MED BY INDEPENDENT LABORATORY TEST 



The kit is relatively easy to install 
yourself or by your local me- 
chanic, tt consists of specially 
designed posh rods that fit your 
particular engine. These rods 
when installed will deactivate 
1t>e valves on those extra cylin- 
ders thereby making your V-8 
on economy 4 or 6. You could 



GAS SAVERS INTERNATIONAL 

PO Box 50593 • Nashville, TN 37205 

Yes' Pleose send me ECONOMIZER Cylinder Deocfivolion Kits 

prepaid with written 90 day satisfaction or money bock guorontee 

NAME 

ADDRESS 

CITY 

MODEL 



-STATE- 



-ZIP- 



-VEAR- 



.MAKE- 



ENGINE SIZE (C I D.). 
□ MasteiCard 
! J VISA 



-(351) Ford specify WT, M or C- 



CARD NO; 

EXP DATE: 

] PERSONAL CHECK _ ! CASHIER'S CHECK 



n MONEY ORDER 



Not available for International. American Motors or Foreign, 
fenn. Residents odd tax 



Make arReplace Clodks easily? 

WITH THE FINEST CLOCK MOVEMENTS & ACCESSORIES 
. . . FROM EUROPE and AROUND THE WORLD! 

For pleasure or profit, now you can get 
the very highest quality atthe verybesf 
prices. Our only business is clocks! 

EXAMPLE: Jungtians No 756 quartz movement. 
West German design accurate to 60 sec a year 
Easily installed, full 2 year warranty Free Goldtone 
hands Pnce is |USt S7.S0 plus $1 .50 S&H.(ColO-reS- 
add lax.) Outstanding value . . . order yours lodayl 

VisilMC Exp. Dale 




CLOCK CRAFTERS^ 

5605 N PETERSON (DepI R| SEDALIA CO 801 35 
• •••••••••••• 



Total mdse. 

Name 

Address 



Ship S Handling . 



Total . 



(II using a Box Number, please add St 00 addl lor postage) 

atylStatelZip 

• ••••••••••••• 



WHAT'S HE DOING! 

Making a Conciete 
Flower Pot! ... and 
SO CAN YOUi 

Make and sell your own 
Ornamental Concrete items. 
Ruth S5.00 for Book 

about Aluminum Molds 
with pricei and production trade secrets 
direct from world's largest mnid manufacturer. 

Over 350 designs to select from. 

<w $5.00 lOQUQi^QSQi 

Today To »■ p. o. BOX A99 • HICKORY. N. C. 28601 





CLOCK 
REPAIR 

Let Your 
"^^m^ Workshop 
^ ^ Earn You Money! 



F«r fuir details on romprrhrnHvr home stady (ourxr, 
brochurr, Coun* oulliiK'. repair chaneeH, e(c. Send $1.00 



SCHOOL Of CLOCK IHPAlff 



Squire V illaf[e 

7 Camhridtte Courl 

T«nns River, New Jtrsey 08753 



APPROVED 
FOR VETERANS 



Approved hy ihe Comrmssiuner uf Education, State o/ Sew Jersey 




LOG SPLITTER PARTS 

MTUE CAST IRON CEAR PUMP 

Supplies 10''! GPM at 650 PSI until more 
pressure is needed Ttien kicks down to 
„ lower GPM and up to 2500 PSI Rigltt hand 
\% LfCH rotation (direct couple) 3600 max RPM.Wt 

13 2 gal use 5PH SIO 
ISial 2 stage use 8 plus lip SlU 
22 GMP use »illi lOPH of gtealei $24S 

4-WAY CONTROL VALVES 

\ Built-in relief valve V." in-out ports. V 

cylinder ports Hem 2010 $40 
With pressure sensitive detent, on return 
stroke you don t have to hold handle Item 
2020 »M 
Oaible-AMIng Cyllntiri 

yhxir stroke. 1"; tod, 52 IDS SI IS 

4x24x1". Rod Can go UPS SI38 

4x24x2- rod H D S180 

5x24x2" rod SIM 

NEW ENGINES 

S HP Tecuniseh or Briggs recoil 

start V shall SI2S _d..~'V 

8 HP Tecumseh. recoil start. V shatt . . SUR^'T^— r> 
10 HP Tecumseh. recoil start, f shaft . .S205"* BJ 

to HP Tecumseh. electric start S24t 

Vetllcle Skitl Enilim williMa. 
Heavy duly 15Ton Splitter complete . . . .SI39 

Send S2 00 for discount catalog on Valves. Cylinders. Hoses. 
Frames. Tanks Wedges. Slides Wheels. Go Cart Pans. 
Splitters, Trailer Parts Generators or $6 00 for Catalog & 
Splitter Design & Fact booklet We ship UPS 

XORTHEILX HllULrll TLICS 

1211 Cliff Road, P.O. Box 1261 Dept. PM094 
BurntvlllR. MN 55337 |81Z|694«310 




NEW! 

241/2 

INCH 

BAND SAW 

30-DAY 
FREE TRIAL! 

Now. ;i pro-si/e. band saw priced lor Ihe home shop! Big 
24'/2-in. Ihroal easily handles large scrollwork, complex 
curves. 4 X X sheets. 9-in. vertical cut makes it easy to 
resaw valuahle hardwoods. Ball tKaring conslrxiclion. 
All-steel welded trame eliminales deflection. Includes 
motor, stand, rip fence, scroll table, full instructions. Send 
tor complete tacts today! 

Call Toil-Free 1(800) 824-7888 Oper. 642 

hi Calilornm Call llStW)) H^2-7m Oper. M2. 

WOODMASTER TOOLS DEPT. SP2, 
2849 TERRACE, KANSAS CITY, MO 64108 



Want dean 
hands? 




DL gets dirt 
off yovir 
hands fast. 



You can't get your hands too 
dirty for New DL Heavy Duty Hand 
Cleaner, it quickly dissolves 
grease, grime, grass stains, 
gaoler soil, paint, epoxy, resin 
and glue Rinses and wipes away 
'. Helps condition your hands with lanolin. 
Gel Hal your loealaulopartt.iwleiy, hanlwm,iDod 
and druQ ilontt. 



DL TAKES THE DIRTY WORK 
OFF YOUR HANDS 



GARAGE DOOR OPENERS 
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• Buy Factory Direct and Save ^ 

• Thousands In Use • Free Brochure 

• Easy Homeowner Installation 

• Immediate Shipment by UPS or PP 

HELPMATE Equipment Co. Dept.PM-982 Baroda, Ml 49101 



C..., 



WE MAKE OUR STOVES THE OLD FASHIONED WAY. 

ONE AT A TIME. BY HAND! 



Hand-Crafted Quality 
That's Built To Last. 

There was a time, before automation, before inflation, be- 
fore O.P.E.C., when wood and coal stoves were a way of 
life. To millions of Americans, they represented safety and 
security against hard winters. Back then, stoves were at the 
center of family life. They had to be well made and they 
were. Today, we make our stoves in the same way and 
with the same pride and care that America's early craftsmen 
employed . . . from hand-casting to hand assembly. We 
build our stoves to last. 

And, while we make many models (all priced to make 
sense in these times, from $279.95 to $754.95 delivered), 
the stoves for which we are famous 
are our highly efficient Federal 
Convection Heaters. These heat- 
ers, built to warm large areas, 
represent extraordinary value in an 
era when value-for-money is in- 
creasingly difficult to find. 




WRITE or CALL for 
our FREE 5 Part 
Order By Mail 
Stove & Accessory 
Package Today. 

CALL TOLL FREE 
1-800-225-8277 

In Massachusetts 
Call 617-848-7180 



Discover 
Our Famous 
Cast Kettles. 



These 6 quart kettles make 
excellent stove humidifiers. 
Available in 2 styles: 17 pound 
cast iron @ $36.95; and 6 
pound polished aluminum 
$56.50 delivered anywhere in the 
continental United States. 30 day 
money-back guarantee. To order, send check or money 
order or call with VISA or Mastercard number and ex- 
piration date. 




Our FEDERAL AIRTIGHT 
CONVECTION HEATER 
Offers Advanced Design 
and Old Fashioned Value. 

Our best selling stove is the hand aafted Federal Convection 
model. It is a wood and coal burning cast iron heater of the 
highest quality. Our Federal Convection Heater features 
front and side door loading, double walls on the bottom back 
and top which form a completely natural convection system, 
ceramic glass windows and a firebox big enough to hold 50 
pounds of 22" logs or 35 pounds of coal. This unit also 
features an ashbin and ashpan for easy cleaning, a firescreen 
for open hearth burning and solid brass trim. Priced at only 
^*r» $639.95 and delivered at no extra 
charge anywhere in the Continental 
United States, this stove is an ex- 
traordinary value. It can be 
installed either as a free stand- 
ing unit or in front of your fire- 
place. With the addition of a 
shroud and fan, it becomes 
America's only all cast iron fire- 
place insert (739.95 and $754.95). 
It comfortably and efficiently heats 
a 7,000 to 11,000 cubic foot area. 
A smaller version of the Federal 
Convection Heater is also available 
Ither as a free-standing unit or as a 
fireplace insert. 



Convcelion 
ouUflto 



VcuU fKMB 
top and back 




PrtoufT >lr 
Aalldnw*r) 



Conncttoa ipttm 
Air tnJcu 



□ Send FREE Package regular mail (No Charge 
for postage). 

□ Rush FREE Package first class mail. Enclosed is 
$1 for postage, special handling. 

□ Please send me cast iron kettles at 

$36.95 each. 

□ Please send me polished aluminum 

kettles at $56.50 each. 



Dtttchwest 



Box 394, Dept. 20204 
Randolph, 

Massachusetts 02368 
61 7-848-71 80 



Cc( 



flMli|ier! 



New Digital Engine Analyzer will help 
you tune up your car, truck, motorcycle, 
boat engine, or lawn mower. You won't 
have to pay the $28-35 per hour that ser- 
vice stations and garages charge. And 
you will know that the job was done 
right . . . because you did it yourself I 

The 3706 is absolutely necessary for 
the complex cars '77 and newer; and it 
works on older cars, too. The same 
analyzer that professional mechanics 
use every day and spend $150 and more 
for, Is available factory direct, saving 
both of us money. Read this ad. It is the 
same as appears in all the leading auto 
magazines for the professional 
mechanic. It's your assurance that 
you're getting a top quality professional 
diagnostic tester . . . because nothing 
less will do the job on the newer cars. 

It tests 2, 4, 5, 6, 8 cylinder and rotary 
engines. It has a high-intensity, four digit 
display. It measures only 6-7/8" x 3-3/4" x 
1-7/8" and weighs only 16 ozs. It's small 
enough to fit in your tool box. It works off 
the car's 12V battery and requires no other 
power source. You can use it for bench 
work with the optional 110V AC adoptor 
(p.n. 4550, only $25.00). 

It tests what other testers won't. It 
measures tach on all ignition systems — 
including conventional, electronic, and CD 
(including GM C-3 and C-4). It measures 
volts — even on electronic modules in the 
newer cars. It measures ohms — even as 
low as .3 ohms for ballast resistors. 

It checks the new computer con- 
trolled carburetors (such as GM Computer 
Command Control, Ford's EFI, etc.). It 
checks all the sensors for the Electronic 
Control Modules such as throttle position, 
barometric pressure, engine coolant 
temperature, etc. 

The outer shell of the tester, made of 
ABS, Is extremely tough. It Is fabricated 
with superior components. It can be easily 
read, even in bright sunlight. The instruc- 
tions on both sides of the tester will not rub 
off, because they are protected with clear 
Lexan. 

If you drop it from the hood of a car, 
onto a cement floor, it won't break or lose 
accuracy. Compare that to the analog unit 
that you can't drop more than a few Inches 
And it won't be damaged by misconnec- 
tion. It will withstand 50,000 volts on 
the test leads from a cracked coil. 

Of course, it's autbranging. That 
means that all you have to do Is select the 
proper function, and the correct number 
flashes on the screen. There's no need to 
decide between low volts and high volts. 
There's no need to zero the tester. The 
microprocessor does it all automatically. 
The unit uses a crystal oscillator that will 



Doit 
right and 



money! 




maintain the same high accuracy, even 
after years of use. 

Finally, every unit is put through five 
rigorous quality control tests, Including a 
24-hour test, which is the equivalent of 6 
months of actual operation before we let 
It out of the factory. 

Dwell 0° to 180° 





Every number is shown 
In sharp crisp digits on 
the bright red LEO 
display. 

Worn Distributor 

Unique worn distributor 
LED flashes to indicate a 
warn cam or bushing. In 
the distributor. 

Tach 30 to 9999 RPM 

Measures conventional, 
CD and electronic ignition 
systems. Hooli up on 
primary side ol the coil. 

Volts 0 to 50 




Bad Dnde 



e Charging Systems Tests 
• Electronic Control 
Module Tests • Points 
resistance Tests. Bad 
diode LED indicates 
defective alternator 
diode, while engine is 
running. 

LO OHMS 0.3 to 




1000 OHMS 

• Pickup Tests • Ignition 
Coil Tests • Electronic 
Control Module Tests 

• Sparli Plug Wire Tests 

HI OHMS 1000 to 
2b0.600lfHMS~ ~ 



OHMS X IDOO K 0 (Heading automatically 

changes from LO OHMS to 
HI OHMS) 

AMPS 0 to 600 

• Cranking Tests 

• Charging Tests 
e Current Draw Tests 

( use a shunt) 




Unconditional 
Guarantee 

ALL-TEST guarantees this engine 
analyzer unconditionally. Try it for 30 
days; if for any reason you are not com- 
pletely satisfied with it, return it for a 
complete refund or credit; and owe 
nothing. 

What about service? all-test will 
repair or replace any unit absolutely free 
of charge for the first year, and will also 
repair or replace the unit on a flat fee 
basis for the first five years. 

The 3706 Digital Engine Analyzer, 
packaged in durable ABS carrying case, 
comes complete with leads, shunt for cur- 
rent measurements, operating manual, 
and warranty. Order yours today! 




ORDER BY PHONE 



V/SA' 




Call Toll F^fBe 800-ALL-TEST 
(800-255-8378) 

In Illinois, call collect 312/397-7970 
Or send check for 
$145.00 plus $2,50 for delivery. 

:inc 




Auto and Truck Diagnostic Equipment 

Dept. PM-9, P.O. Box 65 
Rolling Meadows, IL 60008 



-BACKYARD BUSINESS- 



BUILD 8' & 10' 



BOATS 



FOR INCOME and PROFIT 




Simple, easy to build with our fi- 
berglass molds and pre-cut as- 
sembled teakwood parts. Very 
small investment. 
For free brochure, write: 

MAJER MARINE BOATS, LTD. 
677 N. Euclid Ave. 
Upland, Calif; 91786 
(714) 985-8222 



Self-Cleaning 





• increases 
woodstove efficiency up to 30% 

• inhibits creosote build-up 

• prevents chimney fires 

• reduces woodstove pollution 

• monitors stove's efficiency with high- 
accuracy magnetic temperature gauge 

Designed to fit the Original 
SMOKE CONSUMER and SMOKE 
CONSUMER JR Kit. And all other 
continuous burn reactors. 

Today ■ send $1.00 (postage and handling) 
for information & literature. 

LINCOLN WORKS, INC. 

194 MILLERS FALLS RD . TURNERS FALLS. MA 01376 
TEL 413-863-9080 DEPT. PM 



Add bolts and love 
and what do you get?/ 



SURER \ • 
BRONC • 





A quality 
machine that 
YOU built! 

7 Tryke Models, 
and 6 Bike 
, Models. Many 
'jS??! accessories, 
including 
bench 

Easy-to-build 
semi-kit saves 
you money. En- 
gine is completely 
assembled, frame is welded and 
painted. With common tools and 
our 22" X 34", fully illustrated 
instruction sheet, you just bolt 
everything together and start riding! 

• Rugged vehicles powered by 5 hp to 
16 hp American-made engines. 

• All have torque converters (no shift- 
ing), four-shock suspension and 

tough, tubular steel frames. 

exploring, hunting, fishing. HHT ^^USjft • Can be licensed for street riding in 
and occasionally even for ^^K^X^ ■^Slr many states, 
work, these machines bring a ^^BBf • Kit priced from S479.95 to $1279.95, 

lot of pleasure. If backwoods rid- ^^^HR^^ less accessories 
ing is your kind of fun. write today ^^^D^ , can be registered as farm machinery, 
for a FREE color brochure, to: ^^^^^ 

UmaI^ Imm CallTOLLFREE 1-800-253-1030: in Michigancall 616 849-3400. 
V^all rlGalQj IrlC Oept.NCF . P.O. box 1148, Benton Harbor, Ml 49022 
From the Largest Maker of Bike and Tryke Kits in the World — Carl Heald 



[Save~oli1Sport¥Cars 

Now anyone can build a full-size, exciting designer 
sports car from an easy-to-assembie kit and save 
thousands below dealer prices. 

NEW BUYER'S GUIDE TELLS HOW! ALL IN ONE 
VOLUME. Ho Monthly Supplements To Buy! 




vmn. 
ruiiy luusmiED! 

PHOTOS • SPECS 

Sporty Roadsters, GTs Powerful 
Racers, Exotics, Classics, Replicas, 
Vans, Rods, Antiques, Gull-wings; 
many more. 



tnCTHBt YOU ME A NOVICE OR * MECHANIC 

AMERICAN KIT CARS shows you o complete selection of 
ottertton-getting. hrfl-siie sports cors speciolly designed for 
home assembly losing ordinary tooJs) by leoding U.S. component 
oulomotoile monufocturers 

TUm A PMTO INTO A MERCEDES! AMfRlUN KIT CARS tells 
how you con use o beot-up Pinto Dotsun, VW, Mustong or 
other old car as a bose for assembling o gleoming new 
Mercedes. Porsche, MG. Ferrari. Cobra, T-Bird, Bugotti. 
Goielle, Saxon, Bemordi. Lolo, Moyo. etc. and sove thousands 
of dollors under deoler prices. 
HIGH PERFORMANCE H MSH MM ECONOMT 

READY-TO-DRIVE MODELS of these unique autos an 
available If you do not wish to do tlie assembiy. 



****BONUSI 2 MANUALS**** 




1. PREP MANUAL. Sfiows how an old cfiassis 
is prepared tor Its new life as a gleaming sports 

car, 

2. ASSEMBIY MANUAL. Manufacturer's 



30 DAY MONEY BACK GUARANTEE! 
ORDER TODAY! 



slep by-slep instructions lor bolting ttie new ,^ 
body to the old chassis ♦ 




0«ntl»m«iy % mnd in* 



. of AMimCAN KIT cahs'^ 



cop U i 

undsr your 30 Day Mon*y Back QuarantM. I 
caah, dwck, maoay ordM or ualna VISA oe MC. No COOa. 

•10 ism Class-US only) SENDA DESIGNER AUTOS 
•12 (1st CI. USf'13 Can.) TO L/ P.O. Boi 9304-89ZJ 
•16 (Foreign-US Funds) WILMINGTON, DE 19109 



srR[ti_ 
citv... 



VISA Of MASTfftCARD N 

24 HOUR ORDERING SERVICE 



(XP DAT! 

NO COO'S 



I ■■■■■■■■■■■ '.'^^ TOU Mrn^^SH' m 

^ M M M ■■ M M H H Hi ^^^^^^'^M W^^^ ^ ^^^b^ 



Fiberglass 
Travel Trailer Kit 



> Build Yourself! Save Gas 



f 



TROYBILT® 

TILLER 

CATALOG! 





32 Full Color pages! Packed 
with gardening tips and our com- 
plete line of famous TROY BILT rear-tine 
tillers which are so easy to handle that you 
can guide them with "Just One Hand"! 
Includes our brand new 3V2 HP JUNIOR de- 
signed for small gardens, improved 5 HP 
PONY for medium-sized gardens, plus our 
new "solid-state" "PROFESSIONAL" Models. 
Factory-Direct prices! Send coupon today 
for FREE catalog and "Off-Season" Savings 
now in effect! 



TROY BILT Tillers, Dept. A1452 
102nd St. & 9th Ave., Troy, NY 12180 

□ Please rush FREE catalog. 

Name 



Address. 



i Clty_ 



State. 



-Zip- 



s' 

?! 
-I 



110 VOLT A.C. GENERATORS 

Special price while they last. Up to 50% off. 60 cycles, 3000 
watts, Wt. 27 pounds. 5' x 10 ", (anbelt driven from car or 
pickup. Operates T, V. all power tools. Over 1 8.000 in ser- 
vice. Guaranteed 6 months, S MO iCO Special Price Now 
$99.00, add $9-50 for postage and handling per unit. Send 
for our tree catalog. This is our 32nd year. 

VIRDEM PERMA-BILT COMPANY, P.O. BOX 7ieOPM 
2t21 MAYS AVE., AMARILLO, TEXAS 79109 
PHONE B06/352.2761. 



Get into DRAFTING 



in just 6 months! 

No prtvfoui 
eiperlence or special 
ability rM|ulr<d1 




New short course teaches you the basics in 
as little as six months! Learn at home in 
spare time. No need to quit your job or 
change your lifestyle. Set your own pace— no 
time wasted going to and from class. Instructors 
as close as your telephone and there's no 
charge! Use our 24-hour Telephone Hot-Line as 
soon as you enroll! 

Experts Guide You Every Step of ttie Way 
Learn everything you need to prepare for an entry- 
level career. ..mechanical drawing, lettering, 
sketching, much more. Texts are written in clear 
concise language with plenty of examples and 
illustrations. 

Tools ot the Trade— Yours to Use & Keep! 

You get "hands-on practice" with special drafting 
instruments we include at no extra cost! Drawing 
t)oard, straightedge, protractor, triangles, scales, 
guides, and plenty more. 

• GET FREE FACTS • MAIL COUPON TODAY! I 



School of Drafting, Dept. PB082 
swfiii. Scranton, PA 18515 



I 
I 

I Rush free facts on how I can learn drafting basics at 

I home in just 6 nxmlhs. No obligation. No salesman 

I will call. 

j Name Ago 

I Address 

I CJly /state /Zip : 




MANUAL TIRE CHANGER 

Fm /our own floi iir« Chongor brMiks 
rf«mooots ond mounts tire on nm 1194.00 
ppd., satisfoction guaranteed Call o' wni* 

WIKCO INDUSTRIES. 
INC. 

R' 2 Bo- 15-1 308 873 5327 

Broken Bow Nebrasko 68823 



FULL-SIZE FURNITURE PLAN 

ROLL-TOP 
DESK 




Just like the one Grandfather had. Authen- 
tic double pedestal desit 30" deep, 52" wide, 
30" iiigh. Roll-Top Unit adds 14" to height. 
Both single curve and double curve full- 
size profiles Included. You'll love making 
it. You'll love using it. Adds luxurious decor 
to any room. A woodworker's delight! 
Plan #139 (Double Pedestal Desk) $9.00 

Plan #140 (Roll-Top Unit) $9.00 

Complete Desk Plans . . .$18.00 



Catalog- *2~^ 



Over 1 70 different full-size professional furniture plans. 
Early American, English, Mediterranean, Spanish, 
Danish Modern. Chairs, Hutches, Cradles, Beds, Tables, 
scores more! Your remittance refunded with first order. 
Send today. No woodworking shop is complete without it. 

FURNITURE DESIGNS, Dept. PD-92 
1425 Sherman Ave., Evanston, III. 60201 

200 POPULAR MECHANICS 





TRAILER FOR THE 80 s Bi.rto Tr.i., T- i tr 
Kil sleeps lour Under l.OOO lbs FiOergiass 
Ready lo low Finish interior only. Write Burro 
PM9 14143. 21st Avenue North. Plymouth. MN 
55441. For lull Color catalog send $3.00 to cover 
postage and handling. Dealers Wanted. 



SAMPLE IMPORT FREE! 



Make Bis Money in your Part Time 




FwMui World Tniir 

I ttwtfd wiiti l«t thM) 
$100 Mid m»d< miHioni 

Start with 
24.221 Products 

New gov't, lutirtg 
m»kn lOOO'i m 
pom duty free. Buy 
one at a omi oi 
qu»nlilY ExvTipli 
$19 95 Elect Ftwor. 
one S6.S0, 2S raion 
S4.50ppd. 



MAILORDER HOME 
IMPORT BUSINESS 



MEN -WOMEN -Start youi own prof- 
iuble Home Mail Order/World Trad* 
Butineu! Operate part time for big 
second income! Plan based on my 
own success. Step-by-step guidance. I 
travel the world to discover lOOO's 
exciting Import product values you 
can turn into cash! 

BUY BELOW WHOLESALE 

No middlemen! Like Swiss Electric Razor $4.50, Genu- 
ine Jade Ring $1.28,Mink Coat $299. Don't order from 
me. You buy direct lOO's new products every month. 
Special no-investment Dzop Ship opportunities. I'll send 
free Sample Import plus free report, "How to Import 
and Export." No obligation. No salesman will call. 

B. L. Mellinger, 6100 Varlal. Dept. T2259 
Woodland Hills, CA 91367 „, 



SAVE ENERGY 
LIVE COMFORTABLY 
ARE YOU PURCHASING ENERGY SAVING DE- 
VICES, OR BUILDING, OR REMODELING? 
CONFUSED BY SOLAR TECHNOLOGY OR IN- 
SULATING CHOICES? NOT ENOUGH TIME OR 
MONEY TO RESEARCH THE MAZE OF INFOR- 
MATION YOURSELF? OR, DO YOU JUST NEED 
A SECOND OPINION BEFORE YOU SPEND 
YOUR MONEY? LET THE PROFESSIONAL EN- 
VIRONMENTAL AND HOME CONSULTANTS 
AT HAC, IN PLAIN, EVERYDAY, UNDER- 
STANDABLE LANGUAGE, ANSWER YOUR 
QUESTIONS ABOUT HOME ENERGY SAV- 
INGS. SEND S25.00 WITH EACH QUESTION TO 
HOMEOWNER ADVISOR AND CONSULTANT, 
INC., P.O. BOX 9108, HAMPTON, VA 23670. 
YOU WILL RECEIVE A ONE TO TWO PAGE 
CUSTOMIZED ANSWER TO EACH QUESTION 
PLUS SUPPORTIVE PREPARED GENERAL 
BACKGROUND MATERIAL WRITTEN BY A 
PROFESSIONAL WITH PRACTICAL KNOWL- 
EDGE AND CREDENTIALS IN THE AREA OF 
YOUR QUESTION. 





PUP 

by ShofteiUte 

FORGET THE REST 
PULL THE BEST 



LIGHTWEIGHT • SAFETY ENGINEERED 
AEnODTNAMlC STYLING 
?7 5 CUBIC FOOT CAPACITV 
HIGH SPEED WHEEL BEAf^lNGS 

lockable spring LQADFD 

LATCHES 

1000 POUND CAPACITY 



TOURING 
CAMPING or 
CARGO 

Highest quality 
gel-coated fiberglass 

ORDER BY MAIL 
AND SAVE 20-30% 



WRITE TODAY FOR FREE BROCHURE AND PRICES 



T-G Trailer Sales 

1 1 T5 w. Maytleld Road. Arlington. Texas 76015 



PM982 
(817)467-4166 



Cl., 



aterial 



THEOtEATElECTJOWC 



I UNUSUAL PARTS. GADGETS t, IDEA ITEMS. UNAVAILABLE IN 
STORES OR CATALOGS ANYWHERE! B>i«<in Dual on •••rytliingi 
— N««u itrim in evtry iiuit! Ruih pottcafd for yoor copy* 



] ELECTRONICS 
ll Dopl. 323 

JPtamburgh. N.Y. 12901. | 



I 
I 
I 
I 



HURRY! LIMITED NUMBER OF PLANS NOW AVAILABLE 
FOR 10 X 36 GREENHOUSE. BUILD YOURSELF AND SAVE 
ON CONSTRUCTION COST YOU CAN BUILD THIS GREEN- 
HOUSE FOR LESS THAN 700 00 WITH OUR SIMPLE STEP 
BY STEP INSTRUCTIONS. ITS USE RANGES FROM GROW- 
ING WINTER VEGETABLES TO STARTING YOUR SUMMER 
GARDEN PLANTS THIS HOUSE IS EFFICIENT DURABLE 
AND ECONOMICAL TO OPERATE, SEND 7 95 TO INTERNA- 
TIONAL LAWN SERVICE, HT, 1, BOX 242-K, SPERRY. OK 
74073. ALLOW 6-8 WEEKS FOR DEUVERY. DEALER INQUI- 
RIES WELCOME. 



Book Sales Agents Wanted 

Your Chance To Make Big Money Fast! 



Sell How to Make Money Books by 
Mail. Start now part time or full time. 
As your Key Source — I'll supply 
you with everything you need to 
operate your own home business. 
Millions of potential buyers. Let's 
make money together. For full details 
send $1.00 to: 

Bakerhouse Publishers, PM9, 
1010 Orange. McAllen, TX 78501 




A Flexible Earlij American Design 
CARRIAGE SHED* 

4 Depths At Side- 20'.21-4'. 22- O". 6 2*' 
' 2,3, Or More Car Spaces 
Door "Rj pe s , Shop AL Side.Etc 
2.nd Roor- Studio.Plauroom, 
Storage. Etc 

Complete Construction 
Deloila For The 4 Depths 
And 4 Optional Front 
Arrangements 

PLANS ^lO*"- 



ELI TOWN5END S 50N 

P.O. BOX 6-M. SAUGATUCK, STA. 
VESTPOR.T. CT. 0 6OS0 



Plans Are Repro- 
ducible And Su 
Eeq'd Prof 'I En?|'r: 
iPoslPoid) ^ 




Big opportunities Big 
profits. Earn quickly. 
Full or part time. Learn 
at home, it's easy. Do 
real jobs All tools 
— Materials Supplied. 
Lie State of NJ - 
Appd for Veterans Send 
Name and address for 

_ FREE book, 

iDclmiilttiiij IiiSHiitt, Dept. 110-092 , „, „ , 

Dry. Technical Home Study School*, l«tlt Fills. H. t. 074?4 



I H UHTIHG j ^^^^^ Catalog for 1 »a3 

features over 24.000 inch artd metric off-the-shelf 
parts: Timing bells, pulleys, chain driven gears, 
B motors, speed reducers, couplings, shafts, beanngs, 
™ lasleners etc for buiidmg. repairing. Inventir>g any 
■ small machine, engine, model . . Low prices. 
J CATALOG 757 is (USt $5,95 POSTPAID 

PSrOCK DRIVE FItODUCTS, DEPT. A 
- ■» 55 SOUTH DiWTOH AVt . MEW HYM PABK, H, Y. 11040 



^1 



PKCC METR(C/INCH CONVERSION SLIDE RULE INCLUDED' 




SAVE UP TO 60% 



FACTORY DIRECT BRAND NAMES 

Wl Mil 3iil> ■•II kM«n brinm-SMITH COROMIt OUVnil. 
OlTMPIt BROTHER ROTtL itc Full wirrint« pKkl4 in nmn 
cirUM Mnl irblri iKIpptn in 48 Htv/t ll )iwr Inni 

I ^?;v^c*rc';.. nawi 452-7500 c/moG 

\ AMERICAN INTERNATIONAl TYPEWRITER CO. 

74SAIeiinderRit Princtlon IIJ08S40 Idipt CC| 




Are you tired of Ifie monthly ransom you pay 
each month to your local utilities monopoly? Espe- 
cially when you realize the most abundant source of 
energy Is yours for free? Methods for harnessing 
this energy are available today. You need not wail 
for tomorrow or some distant future. Discover the 
SOLAR POTENTIAL of your home with this sensi- 
ble, practical guide. Energy Independence — the 
lime to prepare for the coming winter is NOW. 
You can save hundreds by sending only $5.96 to 
Blue Visia Enleipfis**, Inc,, 
P.O Box 5075 PM, Loveland, CO 80537, 
Full mor>ey-bdck ^arantw if not completely satisfied. 



Tol^A DENTAL MECHANIC 



• SECURITY PRESTIOC 
Learn at bonv> in your spare time, to make 
Crowns. Plates. Dridrework. ttc. Dental Me- 
chanics are employed by Dentists. Dental Labo- 
ratories or open your own shop, full or spare 
time. FULL EQUIPMENT OF TOOLS AND MA- 
TERIALS INCLUDED WITH COURSE. Low tu- 
ition. Easy Terms. Write for FHEE BOOK about 
this career that's not affected by automation. 

THE McCmiE SCHOOLS INC. 215-L09-i155 
132 N. ITU St., D«pL PM111 Pkili., Pi. 19107 



READ AMERICA'S BEST HOW-TO-^ 
MAKE-MONEYBOOKS 
EASY STEP BY STEP N0-\ 
NONSENSE WAYS TO 
MAKE A HANDSOME 
INCOME. 

Order with confidence— 
10 day money bacif guarantee. \ 



— - — -1 1 ool I 4. 



Rush me 

the following books 

1 2 3 4 5 
Enclosed S6.95 per tx)Ok 
(NJ Residents add sales taxi 
COAST TO COAST COAP, 
17 ARCADIAN AVE, PARAMUS. NJ 07652 






m 


ARDENING? 


1 


WANT A WEED FREE GARDEN? 
. . . WITHOUT HARD WORK? 



\ 



Wprfci 8 hrs 

\on 1 gallon 
of luell 

I 



9 INCHES WIDE 
WEIGHS 20 LBS' 



2 2 WEEK MONEY 
n BACK TRIAL PERIOD 




WEEDS NARROW 
ROWS FAST! 



NOT SOLD IN STORES f REE Bt(OCHURe 



m WRITE TO AGCO P O BOX 75 DEPT p 
y SOUTHAMPTON PA 18966 



< NAME . 



O STREET 



> C TY 

ID 

H 

> STATE ZIP 

fj For Rush Delivery Ol L.Ierjlu'e Can 21S-947-MSS 
O TILLER - POWER HOE . . . TILLS DEEP . . . WEEDS FAST 



SEPTEMBER 1982 201 



Freecatalog 



&m>kstone 
Fiuisez 




• HAIV-TOANDTOnS 



"Hard-to-Find Tools" 

Our extraordinary tools 
are made to do the job 
right, saving you time, effort 
and money. And they're 
guaranteed for lllel 

Send me Brookslone's 
FREE 68-page catalog. 



Name 

Address 

City 

State _ 



-Zip. 



Brookstone 

Oept 587A. 70 Vose Farm Road 
Peterborough. New Hampstiire 03458 



Get your 2-Year 

COLLEGE 
DEGREE 

in Electronics 
Technology 

Train at Home 
in Spare Time... 

CbooH fron (xcitiiu! Dppwtunities in llw fut-ilrowinji spice-w iidu- 
tri«s.,, .Automation, .Afrospxr, Cable-TV, Mitntle wsigtt, ElectrMUC 
Cirtuitr>, Conputrr^, Tpknetry and much, noch mm. No prfvioH 
eiprrience nweiwan. No ne#d to quit your job. Your AsMctatp De^rre 
jtives you ever)1hin)i you neMl to qualify for an Ekctronirn TMhnician 
Positiofl. Instrurtonv arf a» tlose a-i your tflf phone. L'se our 24-hoiir 
hame-study hot line — we pay the bill. Send for free facts. No oblifCation. j 
No uipsman Kill call. Mall coupon today! 




Cantar for [)egr«e Sludigs. Depi pimsz 

ICS Electronics Center, Scranton, PA 18515 



' Kuah free facts tellinj: bow I can tnin to be an Electniuca Technician and 

1 Kel my 2-year Aaaociate Desree at home in apare l»e. 

I NAME — MX 

I ADDRESS 

I CITY /STATI /ZIP 



Build this beautiful 
Dome Home 
by yourself! 




Enjoy super-low energy bills 
and house payments 

Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Donies geodesic 
hornes are extremely energy-efficient, unbelievably 
strong, eartfiquake resistant, and easy to assemble. 
No special tools or skills necessary Our unique, 
patented building system makes home construction 
a reality lor the novice 

Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq ft 
Send for our color Catalog & Plan Book — 90 fact- 
filled pages of exciting, affordable homes. Sales 
representatives available for all 50 States 
Write today! 



□ Rush me your 90 page CATALOG » PLANS 
BOOK. Enclosed It (6,00, pottage IncliKted. 

□ Alto tend your ASSEMBLY MANUAL for an add1 

$S,00, 

NAME 

ADDRESS 

CITY, STATE, ZIP 



Mall To: MONTEREY DOMES 
1*55 Iowa, Dept, AO-9 
RIverelde, Calif. 92517 



I 
I 
I 
I 
I 
I 



U.S. GOVERNMENT 
SURPLUS DIRECTORY 




BUY FOR AS LITTLE AS | 
1t ON THE DOLLAR | 

I 
I 

Moneyback Guarantee | 

JEEPS, CARS ai low is $30. BOATS. HELICOPTERS. I 
ITYPEWRITERS, TRUCKS, You can slill buy over 800.000 1 
litems from the U.S. Government. This manual shows you ! 
Ihow to find these bargains in your area at TREMENDOUS I 
ISAVINGS. Some actual prices ...CARS $30. PICKUPS $40,1 
ISHIRTS 22c. 50 POWER BINOCULARS $3, and MORE, J 
I THIS NEW 1982 up-to-dita directory includes a Bidders ' 
'List Application and listing of Defense Sales Offices Our I 
I BIGGEST MOST COMPREHENSIVE DIRECTORY Only $3,00,1 
■ Cut out this ad and send to: SURPLUS DEPT. A199; 
|4620 WISCONSIN AVE. N.W. WASHINGTON, D.C. 20019 



AMAZING ^ 



SCIENTIFIC and ELECTRONIC 



DEVICES ^^t^ 

PHASER Shockwave and Invisible FORCE FIELD gonora- 
tora. LASERS for weapons, cutting, burning, cloud writing, 
holography and special effects. NUCLEAR particle accel- 
erators and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHTNING gen- 
efators. TRANSMITTERS and CONTROL devices tor se- 
curity, telephones, intrusion detection, nature listening. 
PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY, 
CHEMICAL and PERSONAL PROTECTION and SAFETY 
DEVICES. SEND S1 lor catalog of plans. Kits and complet- 
ed items to: 

INFORMATION UNUMITED, INC. 

P.O. Box 716, Dept. M8 
Amtwrst, N. H. 03031 



Power-Drill Operated 

loespuniR % 

PATIO • PORCH • INDOORS 



$249 

F.O.B. 
Factory 



Splits With S-Ton Fore* 

24" Log* • Up to 20" dia. 

A must tor wood 
stove owners Steel 
structure frame and 
double-edge blade. 
Two-way splitting 
action is screw driven 
by your power drill. 
Use on saw horses 
or optional legs 
Easy to move. 
Store inside. 




FREE BROCHURE 

Quix Corp. 

Seymour, TN37S6S 

P O Box-P 



NEW CLEVER DIGGER 



Olmetef at top of hole 




(CCD. 
Mtra) 

IDEA INDUSTRIES 



Michigan 
addtai 

P.O. Box 766 



"Can Do" Digger 
(rigtft) digs a 
straight hole 
all the way 
down, unlike 
the conventional 
digger, left. 
Memy back tuarantea 
Dellvefy Included 
PR61 Heavy Duty 
ProfcKlonal: $74.95 
LW56 U{ht Wei(M 
Professkinal: mSS 
UMSUghtDuty 
Homeowrar i32.K 
Union Lake. Ml 48085 




Learn how to MAKE MONEY 

in DRAFTING 



Train at tiofna fn spare tf ma. No pravkHis axpa- | 
rianca naadad. Tools and matariala Indudad wftli . 
course. No special talent required. Wa show you I 
what to do. how to do It LEARN DRAFTING I 
AT HOME! I 

NAME ACE I 

HESS I 



NORTH AMERICAN SCHOOL OF DRAFTING, | 
li^LZ. _ — — CampM Dr.Jjat^PlOU, JlawjottBajch^t^ 




Learn at home 
In spare time 
Now available! Same diesel 
liome-sludy training system i 
used by many corporations to train their own staff in diesel 
mechanics. No need to quit job or school No previous 
experience needed. Experts explain everything with plenty 
of pictures. Tools included with course. Approved for GFs 
and Veterans. Free 24-hour telephone hotline for all 
diesel students f^^fy^ jhIS COUPON FOR FREE FACTS 



ICS 



DIESEL SCHOOL, Dept PBOeZ 
ICS Center. Scnrtton. PA 18515 

j Rusli Iree facts on how 1 can learn DicMl Mechanics at home No oblicatioa. 

No Balesmajt will call 

NAME Xfif ., 

ADDRESS 



..STATE.. 



.ZIP.. 



SAVE 

GOV'T SURPLUS <.nd NEW EQUIR'T 



1/4 HP. 1725 RPM. REVERSIBLE. 
115 V UTILITY AC MOTOR 




Hotmal 
latsll 
• r S40.00 



$19.95 



r.o.i. 

LINCOLN 



100-Page Catalog 




• ( rrtM fIS-IH ) • ■ PtrlKt for m^4t 
voriaty of moderate torqui oppJIcotions at 
fans, blowers. i|>Md redixers. loolt. 
(Kitnos. eic SuppliMl witti rmovobl* 
cost iron pulky (or 3/0" V-belt Shaft 
dnyneler 1 17" . 

• Spill phat«. rotedcoftt duty, rtversible 
by elKtricol connection, rhermol protect- 
t>n NEMA 46 frame res>liertl cradle 
mount Site 9" K 6 ' « 5-1 , 2' (18 lbs I 



SURPLUS CENTER pmo92 %°'c".J:\V5o)° 



BICYCLE 
TOOLS 

HIGH QUALITY 

TOOLS AND 
REPAIR STANDS 

WRITE FOR 

FREE CATALOG 
BICYCLE TOOLS INC. 

BOX 2383 N. ST. PAUL. MN SS109 




Find twice the treasure . . .(j^^ ^—^ 



with • WHrTE'S ELECTRONIC 
MINERAUMETAL DETECTOfl 
WMIa'i Imtruimnt* datact rlnoi, Jnrtlry, eolni, 
plui othar nluaMM ind It's pmflliblal Matal datao- 
Vng la I hobbv tar tha nirtwta family to anjoy. Modali 
(ram $79.95. Co««rad by U.S. Pilante. 



FOR THE NEAREST WHITE S DEALER 
AND A FREE CATALOG CALL TCXl FREE 

1-800/547-6911 



PA-2 



WHITE'S ELECTRONICS, INC. 1 01 1 PlaaaanI Vallay Rd., Swaat Noma, OR 973M 



JVO ISVESTMENT! 

INSTANT INCOME! 



Ran ysiv aim pnOUM* 'tka« tUn' kadaau Iron kooM li tftn 
or fall Urn*. Wt ilw you — FREE — camplati Stutkii KH aH 
makn yoi $717.00 EXTRA ikIi monUi lor jiiit 2 laty orian i 
day. You hititra 3S0 tait-ullln( dran, laotl, woili skoa (tylai hr 
man and womto. Alr-cinlilonad Intaht, and 75 yiart ol dwaiMk- 
lag craltunintMpI Siiet «-1( — vMlta AA-EEEE. Dm on Stt.OSS 
Mir Hock. Earn C^^Vi^ MMM SHOE MFC Ce.. 
prtnt, koaatat, l^^^feS^^ Oapt.H-99S 
ikoat br yowMll.^^h^B^^. Chlppewo Faiii, wi 
Raili poHeard tor ^BIi^^9U, 
y«vFREEStai1ln« 
KH today ...Naal 



54721 



DUNE-BUG 



buy • disc. prIcM en 
parts, Itlta, •ngln««, 
A^aw^ material. 

1 SeU K fir DUNE-BUS piq; U: 
K S P Mft 

Box 987 P9 
I Azuu, CA. 91702 



BUILD THIS TRAILER KIT 

Bed 76^2 ■ 16 For personal Use or Resale. Heavy duty 
steel precut. 7000 lb. 
axles. Guaranteed. Haul 
hay, cars, tractor, 
freight, etc. Good 
money — Full or Part 
Time, kits & trailer 
parts Sefid for pnces. 
TRAILER MAKER 121S No. Jefferson 
Bldg. C Ml. PleaMfil. Texas 75455 Ph. 214/572-5092 




DIIMDC eUY DIRECT AND SAVE 
lUIVIrO Dram • Irricate - Circulate - Spray 



.Htavy duly ball tearing piunp. All metal, rust- 
proof Typo XB. Stainless shaft. Use Vt HP or 
1 HP 1,200 GPH SO' hl(h or 3.000 
_CPH 25- well. 5,200 CPH (iia«..lV«" in; 

1" out. Belt or direct drive. $21.95 
pe P won't rust or clou. Bronia bear- 
ing To 2.400 GPH. 1" in; V«" out.$15.95 
ADO $2 pitoa k hirilnf . Money back Saanataa. 

UBAWCQ, 80 HwylOB, kll* Mud. N.J. 08502 





RAILS 



For Your Home 

Now you c«n hM lolld braM bv 
ralle, uandofft, end c^e, nangea, 
•tc for your Itoma tw. the umt 
quainy M you MO In tho nnMt laa- 
taurwita and puba. 
For Catalog land t1 JX) to: 
r cuaToai iiMaa 
Daai PM92aoiKLii»yiiua-aa»r« 



At Last a N»w Amulnglf S/mp/a 
OAS TURBINE 

JET ENGINE 

■uiiri fr«m aaay to follow plan*. 
toiMth iS". Ola. ti/a", wi. X9 lb*. 
PimI: Oaaollno or K«ro. 
**Bcroamlng Domon" dovolopo SO H.P. Idoal projoek f*r 
••rleua<mlfMlod hobbyists, studonts; •clontlfio and lndtt«trl> 
al arts classes. Maks on motal cutting latho with mllllna 
■ttaehmont. For uso on amall racing boats, ni!d90t oars, 
ote. Pull alM aaaombly drawings with eritieal dimoiwldfio, 
bill off materials and photos. Prico UM. No. C.O.D. 

ISIO 2Cth St.. BoK 
SANTA MONICA. CALIF. 



SAVOY SCIENTIFIC 




Btfrglar -Fire Protection 



Protsct Your Life, Homt, Butinsts, Avto, ttc. 

* Our cotoiog shows how. Install your own 
olorm systems and devices ond save SSSS. We 
offer FREE write-in engineerinQ service. 




HtEE CATALOG 



Burdei Security Co. Box82«02 PM Lincoln. Ne. 68501 




iNON- 
■GUNS! 

That's 'ighl. iheso pr»c-sion bunt repucas ot Isti 
I ous firearms CANNOT CHAMBER OR FIRC REAL 

IAMUUNITIONI Msa« of rracMnca metal tnvy look, 
<V«igr> same as ir>« origma:« CAN BE OtSASSCMBLEO. Over 

130 Diueo. hana-limsneo oans Comes (uHv sssatiDIM Safa 
snd perteci tor Otsplay MONEY BACK QUARANTEE. S*nc] \o' 
I FREE CATALOG ol over 50 dif(«ror.i moOals 
I ModvlK'wwn aa.OOVT .46 AUTOMATIC C01U41 -300 iCA^, 
I The COUECTOirS ARMOURY, Inc. Oept PM mtY-v 
L^OO SLATERS LANE, ALEXANDHlA/tfiflQIN^A 22313 CnAmat m "aihh'miKiS^ J 



202 POPULAR MECHANICS 



m •Small investment * • ■ 

bigprmts 




It's easy to add to your Income with products as popular 
as these! Put your own slogans or designs on pInbacK 
badges, belt buckles, or pocket mirrors — or contract 
with local organizations to produce badges to meet their 
needs. You don't need a lot of money or space for the 
Badge-A-Mlnit system. JusttlQ.QS gets you started, and 
our free 64-page catalog Is jam-packed with Ideas to 
keep you going. The Badge-A-Minit starter kit features a 
sturdy Lexan die press, color-coded BUT N-LOK dies, aii 
the parts you need to make quality pinback badges, and 
easy-to-follow Instructions. Get started! 

BADQET-jSlNirTL ~dTftTm982 "~ ~ ~ " 
Box 618, CMC htduttrlal Park, LaSalle, IL 61301 

□ YES, SEND ME the Badge-A-MinIt starter kit for only 
$19.95 plus $1.75 shipping. (III. res. add $1.00 tax) 

□ Personal check or money order enclosed. 

□ Use charge card below: 

□ VISA □ Mastsrcharge □ Am. Express □ Diners Club 

□ SEND ME FREE, the all color Badge-A-Mlnll catalog. 

Credit Card No. 

Interbank No. Exp. date 



(VrSA and MMw/Cx) only) 



Signature . 

Name 

Address 

City 

State . 



-Zip, 



Your purchase I* always c o»et»d by our uncondHlonal 
money-back guarantee. 



COAL & WOOD STOVE OWNERS 
SAVE 30% ON FUEL 





PATENTED 



TESTED BY THE LEADERS IN THE INDUSTRY 
ATTHE UNIVERSITY OF AUBURN. Just set it and 
forget It!! The WOODMISER"^ automatic draft con- 
trol provides steady, reliable tenriperature control 
with its exclusive efficient cyclical burning princi- 
ple. Extends burn tinne at least 30% while reducing 
waste heat 70%. SAFETY FIRST! The WOOD- 
MISER is sensitive to changes in draft pressure 
and is engineered to snap shut if the draft strength 
exceeds a predetermined safety level, thus virtu- 
ally eliminating any chance ol a chimney (ire. Pays 
for itself several times in the first year. QUICK. 
EASY INSTALLATION! Designed to be used in 
place of spin type draft controls on free-standing 
stoves and inserts. ESTHETICALLY DESIGNED 
Comes in flat black with brass and nickel trim. 
$29.95 each ppd., or 2 for $57.95 ppd. 30 DAY 
SATISFACTION GUARANTY OR YOUR IVIONEY 
BACK! NEW JERSEY RESIDENTS ADD 5% 
SALES TAX. 

Send check or money order to Energy Alterna- 
tives, Inc., P.O. 6212, Brldgewater, N.J. 08807 



NAME 



ADDRESS 



CITY 



STATE 



ZIP 



MOVIES ! SATELLITE TV spoms 



399 



• DISH ANTENNA 

• PKEAMPLIFIEK 



00 

TOTAL 

PKG. 



RECEIVER 



MDS complete receiving system ready 
lor TV fiool< up All TV cables included 
Just published 6-1/2x11 DOOK gives 
o weolih of updoted Informotion on 
Antennos • Receivers • Low Noise 
Amplifiers • Sources • Equipment • 
Monufocturers and more. 




Ooi BOOK is not OVERLY TECHNICAL MUMOO 
JUMDO but (oK«s the mysten' out of the 
sopNsticoted (echnology of sottlllte reception. The 
prestigious Mossochusetts Institute of Technology 
ond librories worldwide hove purchosed this book. 

Now you con er^oy first run movies Los 
Vegos eniertomment. iive sports, and r\ews. 

S ATEU.iTE'T VT IHCT 

P C Dox 0106 Dept I*-* Lonlono FL 33462 
Reg iW - Send only 19.91. odd S2.95 for 
post 0 har%d (U.S. funds). Thot's o S 5 sovings 
oft cover price. 24 hri . t.O.D. (305) 243-9202 

Nome 



LEARN 



Skix MEAT CUTTING 



Traia qalekty in 8 then wmIii at ToMde 
for ■ brtcdt rutur* with Mcurlty in th« vital 
BiMt buslBMS. Biff pay. rull-tiiac Joba — 
HAVB A PKOnTABUC MARKET OP YOUR 
OWNI Tlma parniMit plan ■vailabla. Di- 
plofna civMi. Mb halp. ThouaaitiU ot iiic- 
CMSful sraduatM. OUR SBth YKARt S*Bd 
MOW for a biff nrnw llluatratod PR2K eaUloff. Ko obUffatkM. C I. 
•pprovad. HATIOMAL ■ C WOOL ST MCAT CVmiM. Ho Tl-01- 
OlSTT. Dept. &0-F, 33 N. Suparier. Tol«do. Ohio 43IOi. 




Free ABC'S of 
Bowhunting 

Hunters! Double your time 
afield, hunt witti iMth bow 
and firearm. Send for your 
free copy of "TIm ABC's 
of BowtiuntlngV 



City_ 



State _ 
Zip- 



The American Arctiery Council D«pt. PIII962 
200 Cullewood Road, N. Palm Beach, Florida 33408 



CLOCK COMPONENTS 

Ckxrk Movements: Battery, Quartz. Electric. 
Urgos Grandmother, Crandfotber. Westminis- 
ter & Triple Chime. 8 Day Key Windi & West- 
minister, Bim Bams, Barometers, Metal, Bezel. 
Paper dials. Hands. Brass flc Plastkr Numbers 
AcMarken. Hundredsofltems. Quantity Prices 
Send $1.00 fer 60 Page Catalog. Refunded on 
110.00 Order. 
NEWPOIT CNnmilSES, INC. Nft A 





CALL TOLL FREE NOW! 



AMAZING VINYL REPAIR 
— $10 to $20 in an hour! 

Big earnings, repeat business Car 
shops, homes, motels, restaurants, 
bars, etc FREE FACTS BY MAIL 
Call toll-fTM 800-621 -«633 (III 800-572-0444) or 
Write VIP. 2021 Montrose. Dept 181, Chicago, IL 60618 



HOW TO FIND 

GOLD NUGGETS 

ELECTRONICALLY 




Finding gold nuggets or coins is now 
made easy with a new patented gold finding 
detector. Before with other detectors it 
was virtually impossible because of inter- 
ference from black sand. This new detector 
is unaffected by black sand and can detect 
pinhead size gold nuggets at great range, 
its maximum range Is 17 feet. It is very 
lightweight and has perfect balance. One 
of our customers who had tried five other 
makes and couldn't find a single nugget 
now reports finding up to six nuggets in 
one hour with his Gardiner detector. 
Recently a 400 ounce gold nugget was 
found with a detector. Free catalog. 

GARDINER ELECTRONICS 

Dept 31 • 4729 N. 7th Ave. • Phoenix. AZ 85013 



Lap-Siding Hangers & Gauge 




Tills tool wia hold and otiuge lap-sldjng from 6 IndMa to 16 
ft. In length. It will also adjust from orw to two Inches of 
lap in V*" Increments. With this tool, one man can make 
these installations, accurately with apnad and caaa. 

ONLY D«Fino Enterprises Inc. 
1 Q OO P 2736 S.D.M. 

1 «J . y V Des Moines, Iowa 50315 
Per Pair Dealer Inquiries Welcome 

Iowa add 3% sales tax freight & handling— 11. SO 

PM882 

My check or money order Is enclosed. 

Charge to: MASTERCARD VISA Expires 



I Account No. 
Signature 

■ NAME 



I ADDRESS. 
, CITY_ 



I 
I 



. STATE ZIP 



mstaUtlie'^ 



UHraSperae 310 .. . 
the convenient Ume 
hand-held aho«««r 
that saves you 
money & conseives 
precious water. 



Presently the exdnaKc ahower for the U& Navy Sarhce 
Fleei the "310" can reduce your water usa^ from an average 60 

gal to 2 to 4 gal per shower with tremendous savings on your 
uxiter bilt to install 

Send t*9X + $2.50 Postage & Handling today to 
MINNCO - PM9, PO. Box 310, Arnold. MD. 21012 or chaige it 
to your VISA or MasteiCanl tlncL account » & expiration date.) 
MD. Res. add 5% sales tax. Ptease allow 6 uieeAs delivery. 
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Ttie Only 
ONE-MAN 
PORTABLE 

SAWMILL 01 Its Kind In The WMdl 

If you need good, high-quality lumber, don't let 
Inflated lumber prices stop your Important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber . . . even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient lime payments may be arranged. 

Send for FREE BOOK! Just mall coupon below tor 
"How To Saw Lumber" booklet and complete facts 
on Hie One-Man Sawmill. There Is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 




Name 



; Addr«tt_ 
^Clly-Stata 



BELSAW MACHINERY CO. 
30004 HELD BUILDING 
KANSAS art. MO 64111 
Please send all fads and details in 
your FREE BOOK "How To Saw 
Lumber". I understand there is No 
Obligation and that No Salesman will 
call on me. 



Zlp- 



BEATthe HIGH COST of LIVING! 




LEARN UPHOLSTERY AT HOME . . . restore old 
chairs, sofas to lil<e-new condition! A clean, en- 
joyable way to put spare hours to profitable use. 
Old cast-offs picked up for dollars, w^orth hundreds 
when reupholstered. Fascinating home study 
course Includes tools, kits, supplies. Earn as you 
learn — start your own business! 

SEND FOR OUR FREE BOOK TODAY! YOU'LL 
GET A BIG ILLUSTRATED 24 PAGE BOOK ON 
UPHOLSTERY and the upholstery business and a 
sample lesson showing how the fabulously suc- 
cessful MUl system is taught. It costs you nothing 
to get the information and there's no obligation. 
No salesman will call. 

Modtm Upholtleiy InstHuti, 

B0010 Field BIdg.. Kansas City. Mo. 641 



Gn STARTED NOW • MAIL THIS COUPON TODAV 



1/, 

Mod«rn Upholdcry IndituK, 

80010 Field BIdg.. Kansas City, Mo. 64111 



I Please mail me a copy of 



your book. PROFESSIONAL UP- 
! HOLSTERY for Fun and Profit." I under- 
I stand no one will call and there is no obligation. 




Name 

Address. 

City 



-Age- 



.Slate_ 



.Zip_ 



BUILD A JET HELICOPTER 

EASY TO aV-INEXPENSiVE TO BULD! 

• Games ore pef9or.plu8 • Uses imi-<xM fuel 
Plans— cotTvtolely rilustrated: S8 00 

THe HEUCOPTER HOBBYBOOK 

tnciudes- how 10 build ■ gas.«ngine powered 
heliraplef (illus ): $7 00. 

PLANS and H088YB00K: only S14 00 

HEUCRAFT, Inc. 

P.O. Box 16488 Baltimore, MO 21217 




GUARANTEED 



END CESSPOOL « SEPTIC TANK BACK-UPS 
OR YOUR MONEY BACKI 

Or(j«f 2 gelloni ofPOWl Usm) (Ji'»CtwS, Ihe fint giHon 
sftould unclog your system and th« second will give you a 
VM' » eoo»t»r (ftoi ol pfol»cl«on 1' "01 add the second 
gallon «nich musi Clear your system wilhm 90 days or 
return for felund Fo* complete 2 gaKon POWt treatment, 
send B cnecii or money orde« lO' 13* *9 Dpd to 

Fflfc oescHiPTive cataioo on ffcoi/nr 



JEM LAWE CO 0(si PIII3 fMHiiiiSi mmu, »t i 




The Toymakcr Supply Co. 

DeptB9TahoeCitv. CA96730-54S9 ] 
Largest Selection of wood toy 




SI 00 



GOVT. SURPLUS. SEND F<? 



Save up to 90% 

Bargains in marine, aircratl. aulo. hardware, industrial, 
mig,. etc A must lor hobbyists, conservationists, 
mechanics, handymen, outdoorsmen Send $1 tor great 
big catalog (deduct S1 trom lirst order ol $10 or more) 

AIRSORNE SALES CO. Smce 1945 

8501 Sleller Di . Dept PM82 
P 0 Box 2727, Culver City, CA 90230 




WOODWC«KERS! 



A magazine for both novice and 
veteran bringing you over 75 project 
plans per year... for building the best 
of Early American. Shaker. English, 
Contemporary furniture, clocks, 
toys, lamps, gifts and much more. . . 



ALL FOR LESS THAN 20« PER PLAN 



PI, I S Regular articles on shop lips, 
jig-building, finishing techniques 
and money-making ideas. 



1 YEAR |6 bimonthly IssuBSl— only SI? 00 

2 YEARS II? bimonthly is$ues|-only S?? 00 

Foreign Rates 1 year -314 00 2 years-S26 00 
(Please malie payment m U S Funds) 




The Woodworker's Journal 

P.O. BOX 1629 • 19 NEW MILFORD, CT 06776 



NAME _ 
ADDRESS 
CITY 



_STATE_ 



_ZIP_ 



■ iiKiiiey hack ij you 're nni salis fieil • 



Be an 




ELECTRICIAN 



• wM^nHMtc y^^^^ ^^^^ money! Check out 

• CONTRACTOR ElectHcian's wages against the 
, I kind of money you make now! | 

fa^ ^"'"Cr/o^ TRAIN AT HOME IN SPARE TIME 

Make extra money in spare lime while you train for a full- 
linic job. Do odd jobs for friends and neighbors. Save 
money doing your own elcclrical work. Learn everything 
from repairs and maintenance to complete electrical instal- 
lations. No previous experience needed. Everything ex- 
plained in casy-io-iinderstand language with plenty of 
drawings, diagrams and photos. Tools, materials, test 
equipment included with course. Approved for Veterans 
and G.l.'s. Be ready to take almost any electrician licens. 
ing examination offered by state, city or county, 
fslo cost, no obligation, no salesman will call! 

MML COUPON TODAY! 



ICS 



ElKtriclan School. 0>»t. PB0I2 
ICS Coolor. Scraotoo, PA 1I51S 

Rush free tacts thai tell how I can train at home 
in spare lime to be an electrician 



NAIIC 




ADDAEtl 

yCITY/»TATI/Zlf 



NElTSWIDES 


H 


OES 


EE-EEEEEE, SIZES 5-13 ^1 
Extra width lor men who need it, V ' 
in excellent variety, styling 
and quality. Available 
only throogh oiir 

FREE CATALOG ^^^^^^ 
lor 


.%- 


HITCHCOCK SHOES. INC. 

Dept. 28-H, Hingham. MA 02043 



GENUINE HANDMADE BOOTS 

Bootmokers for over 20 yeors. Top 
quality leather-many styles-reasonable 
prices. WRITE FOR FREE CATALOG. 

/ttuUet-'^tUl SMt 0». 

P.O. BOX 12368-PM B Po»o, Tx., 7WI2 




UNIQUE SPACE AGE WALL CLOCKI 

Planets in space and time! Glows in the dark! Revolving 
worlds, orbiting satellite Great for childrens room, 
science fiction butfs, everyone. Quartz movement, 1 yr. 
warr. 

Send $29.95 * $2.00 Shipping & Handling 
To: WORLDS In TIME 
P.O. Box 1381 
Santa Monica. Calif, 90406-1381 
MASTER CHARGE VISA 




YOU CAN MAKE YOUR OWN 
MUSICAL INSTRUMENT! 

A kit makes it easy, and needs 
no power tools 

Nit, Prictd Irftn S2S 
Writ, lor Ir,, catalogut 

HUGHES DULCIMER CO, 
4411 Wait Ccllai An. m 
Daoatr, Calirada 10204 



SAVE 

MONEY! 

Assemble our unigue MaeulrK 
Iiactoi Kit Buy tactofy-tllrect 
CataUg ot Kit consliuction 
and uses - si .00. BuHd it youiseii 
Plans - $7 00(reluni)edonanyi)ui:nase 

STRUCK KIT. Dept. PM92 Cedarburj; 




53012 





■•k VENEERING SUPPLIES 
WOOD TOY PARTS -PLANS 
'-k CANE & UPHOLSTERY, 
'ie VICTORIAN HARDWARE 

''save 25% ON 1ST ORDER. HURRY! 

MORGAN WOOD, DEPT. PIT 
I 1123 Bardtlown Rd., Loulevllle, Ky. 40204 



PortabI* Staam Claanar 

steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lswn Mowscs. 

3 year guarantee on lire t>ox. coils Uses 
liquid soap, propane fired Weight 1 20 lbs. 
Auxiliary pump required on low water 
pressure. 

mDCO MFQ. INC., Dept. M-t3 
940 West Broadway. Jackson. WV. 83001 . 
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SOTZ MONSTER MAUL 



FAST-N EASY WOOD SPLIHING 




$24.96 

LOWER PRICED THAN 



SPECIFICATIONS 



Weight Head-12 lb. (Total 

weight 15 lb.) 
Construction: High-carbon steel 

head, hardened edge. 

High strength steel 

handle. 

Guarantee: 1-YEAR TRIAL OFFER 
+ lO years against 
failure. 

Price: $19.96 Factory pickup. 

$24.96 Delivered to your door. 

VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 
Inside Ohio 1-216-236-5021 
OR SEND CHECK OR MONEY ORDER. 
Sorry No C.O.D.'s 



IN 1980 

•Splits most logs in one lick-won't 
sttok. 

• No struggling lifting heavy logs up 
to high priced power splitters. 

• Drop 'em, sow 'em, starvd 'em up, 
and split 'em! 

•Forget about lost stuck, or flying 
wedges. 

• No gasoline, no set-up, no take- 
down 

• No wooden handles to replace. 

• No gimmicks. Just simpste physics! 

We at Sotz hove been making the ^ , 
some quiet offer for years: Try a 
Monster Maul at our risk! Within one 
year, if you don't think its the fastest 
least tiring method of splitting fire- 
wood, let us know, and we will give 
you your money back, including 
shipping ... Plus, It's guaranteed 
against failure for lO years. 

OUR 26TH YEAR 




Sotz Corporation, 13643 Station Rd., Columbia Station, OH 44028 



24" OAK 



MAN 73, SPLITS 7 CORDS! 

. . I agree with you that your Monster 
Maul really splits wood! As Bemidji is in 
the coldest region of the United States, 
one spends more time working on his 
woodpile. I'm just finishing sawing and 
splitting 7 cords of birch. It runs from 4" 
to about 16" in diameter. So being 73, I 
can sure use the help. . . Another thing I 
like about the Monster Maul is not having 
to fight with it to get it out of a block that 
didn't split on the first blow. 

Walter C. Port, Bemidji, Mn. 

MONSTER MAKES HIM 
A BELIEVER! 

Quite frankly, I ordered the "Monster 
Maul" because of your no risk money 
back guarantee. I figured I would try it 
and if it didn't work out I would return 
it and the real loss would be yours, not 
mine. Well, you won't be getting it back. 
You made a believer out of me. . .the 
Monster Maul does get the job done and 
for the money, it's the best bargain 
around. Thanks for a darn good product 
at a price that is "easy" to live with. 

John Geras, Bolingbrook, 111. 

AN AGING BELLY DANCER 

I have to admit there are some surprises 
among the flood of junk being sold to 
woodcutters. So I'll say it • you old Sotz 
can make a maul! Just swinging the 
15# has this old wood cutter's belly 
dancing around his body like a happy kid. 
P.S. Would you know anybody that needs 
an aging beUy dancer act that splits wood 
on his days off? 

Jim Kirby, Dwight, II. 



HE DIDN'T BELIEVE 

1 didn't believe the letters in your news- 
paper - but I am a believer now! We just 
had our oil tank topped off: and since 
November to now (3 months), we have only 
used 182 gallons of oil. In the past, with- 
out the benefit of your 55 gallon stove 
we burned probably that much every 
month. Considering how cold it was this 
year, we figure a savings so far of about 
$450.00. I put your drumstove in the 
basement, and cut vents in the floors, and 
our entire 2-story, 6-room house is heated 
comfortably. 

William Miller, Princeton Jet., N.J. 

NOTHING COMPARES FOR 
EASE & SAFETY 

Since we cut and split a minimum of 50 
cords of oak each year, we need the most 
efficient equipment possible. We have 
tried every tool known, including a heavy 
duty motor driven wood splitter. 
Nothing compares to your maul for ease 
and safety. One man with your Monster 
Maul can produce more ready wood than 
two men on a power driven hydraulic 
wood splitter. This has been proven many 
times on my ranch. 

H. Patrick Trites, Covelo, Ca. 

FRANKLIN OUSTED 

I have used your 12 lb. Monster MauL 
It's Super! I've converted my fuel oil 
furnace to a wood barrel burner (55 gal. 
drum). Since then I've discovered 
Sotz Products. Yours are the best. Please 
send my 30HDD. I'm anxious to put it 
in use to replace my Franklin fireplace. 

Wray Zenker. Jr., Sparta, Mich. 



MONSTER ATTACKS 

I've been swinging your Sotz Monster 
Maul for about two weeks now. It's in- 
credible! It's great! It's everything you 
claim, and more. I split mostly oak, some 
logs are 20-24 inches in diameter. The 
Monster attacks those logs like nothing 
I've ever used before. It practically splits 
those oak logs all by itself, with little 
effort on my part. I'm sending a check 
for. ..a set of your Sotz Woodstove Tools. 

Gary Mauerer, Willow, N.Y. 

FAMILY FEUD! 

I am writing this letter in desperation! 
In the fall I ordered a Monster Maul for 
my husband. Your article in the "Country 
Journal" magazine was impressive and on 
impulse I sent for it. In due course it ar- 
rived and was promptly tried on some dif- 
ficult pieces of oak and hickory we had 
been unable to split. Sure enough, it did a 
great job. In fact, too great a job. My hus- 
band gave his Monster Maul to our 14 yr. 
old son. My son's favorite past time is 
splitting logs. One day my husband, Dick, 
let our son Richard try the maul. Big 
mistake! These two are now arguing over 
who gets to use the maul. These argu- 
ments are getting worse and will soon 
come to blows for both sides. In conclu- 
sion, the only way to settle this is to order 
another one. Please rush and I'll start 
saving for a third one as we also have a 10 
yr. old boy. Your maul is a great time 
saver and keeps my 14 yr. old from just 
sitting around. The challenge is great for 
him. 

Donna Waite, Hampden, Ma. 



CLASSIFIED ADVERTISEMENTS 

Rate: $5.25 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words — $1 .00 per word additional (First 
word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in America's No. 1 Classified Section is 

NOVEMBER. The closing is SEPTEMBER 3rd. 
Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New York, New York 
10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post 
office box addresses for their convenience in handling your order. Popular Mechanics maintains a register of such mail-order advertisers containing 

their complete names and street addresses. 
Advertisers using P.O. Box number must furnish complete name and street address for our records. 
To avoid delay In the publication of your ad, please send descriptive materials with your request. 



AUTOMOBILES 



CARPET Burnt, torn'' Mend invisibly without sewing. 
Instructions $5.00. SASE Szarvas. #29F. 205 Weslend. New 
Yort( City 10023. 

OLO CAR FANS: subscribe to HEMMINGS MOTOR 
NEWS, world's largest old car marketplace since 1 954. Over 
450 pages ot ads each month, crammed with thousands of old 
cars for sale — plus parts, literature, restoration shops and 
more. Only $13.75 for 12 giant issues. Subscrit>eto the Bible' 
of old car nuts today. Send to: Memmings Motor News. Dept. 
MP. Box 100. Bennington. Vermont 05201 

PROPANE-METHANE-NATURAL GAS Conversions. 
CARS-TRUCKS-Build Yourself THOUSANDS SA'HSRED 
USERSI Write: Fleming Engineering. KPM. Remsen, NY 
13438 

SAVE GASOUNEI! Bypass pollution devices - - easily, 
reversiWy! Posco (GB-9). LaGrangeville. NY 12540 

PROPANE/GASOLINE DUAL-FUEL AUTOI Conversion 
Plans and Instructions, Pans Sources. Only $10.00! RDA, Box 
873, Concord, NO 28025 

AUTOMOBILE RETUNING FOR MAXIMIZED ECONOMY. 

Simplified techniques increase MPG 50 • %! DETAILS FREEI 
Techneering.£ox 15068, Pnnceton. NJ C8540. CALL TOLL 
FREE (800)-526-0907. (Recording.) 

DRIVE Late Model Cars At No Cost, Using Dealer Method. 
DeUils: Insider, Box 9051PM. Richmond. VA 23225 

HIGH Mileage Carburetors, Free Details. Box 89, Draper. 
Utah 84020-0589. 

PLATINUM INJECTOR Gas Saver Wortts On All Cars. Free 
Details or Send $39.95 Or CO D. PPO. Continental Services. 
2920 N. Elston Ave., Chicago. IL 60618. 

SAVE BIGII SUPERTUNE YOUR CAR FOR SUPER MILE- 
AGE INCREASE. Simple. Easy. Inexpensive. DIY Project. 
FREE Information. Apollo. Box 370. Oluslee. OK 73560. 

STOP FLATS -sure, inexpensive method $4.50. Drage. 
4520. Dresden, Maine 04342 

HIGH MILEAGE VAPOR CARBURETOR Complete work- 
ing plans SASE. Kniess. R2-PM. Bowling Green, MO. 
63334 

FOR any car extremely effective antithelt device. Only 
$7.95. Money back guaranteed. Beta Industries. Dept. 201 
Box 2296, Elizabeth, N.J. 07207 

"WATER-FUEL" BREAKTHROUGHII! Stunning, sup- 
pressed (?) device replaces carburetor, makes fuel from water 
- as drivel! Giant Patent reveals method, structure! Copy - 
$9.00. Enquire - stamped envekjpe. ARO. Box 8636. Wichita, 
Kansas 67208 

FAMOUS POUGE CARBURATOR PATENTS — Draw- 
ings-Text- Everything! $3.95 - Fleming Engineering, Dept-L. 
Remsen. NY. 13438 

SAVE MONEY WfTH YOUR CAR New vapor carburetor 
plans triple or quadruple your mileage inlormatkjn $1 .00. plans 
$10.00. Kits available proven design. FCR. BOX 478, 
Higganum, CT 06438 

FRACnONAL HP/ AC MOTOR inoperative? Replacing part 
restores. Instructkjns $5.00. SASE. Szareas. *A29F, 205 
Westend, New York City 10023 



ELECTRIC VEHICLES 



ELECTRIC PERSONAL 3-WHEEL SCOOTER! Live a 
more active life! Build your own lor less than $300. Compares 
to manufactured units at $1 ,350. Qux:kly dismantled and por- 
table. All parts available at Auto Parts, Lawn Mower ar^ Hard- 
ware Stores. Some welding. Send $9.95 for pictures and com- 
plete plans. Address: Arcoa, 3341 W. Peoria, Suite 219. 
Phoenix, Arizona 85029 

CONVERSION Information Package. Available Manuals. 
Controller Components Catalogue. Clubs. $2.00. WE5A9. 
Box 1548. Cupertino, CA 95015 



MIDOET CARS 



SOAP-BOX DERBY RACER Plan. Photocopy ol articles as 
they appeared in Popular Mechanics 1936 issues, available 
for $4.00. Send Check to: Popular Mechanics. Dept. PMC9. 
Box 1014. Radk) City Station. New York. NY 10101 
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AUTO SUPPLIES & EQUIPMENT 



DIESEL Engines. Heavy Duty: Repower Pickups. Motor- 
homes, etc (512) 681-2264 

ALTERNATOR Generator Rebuilding Book. Price: 
Hedelund Engineenng, Box 26024. Las Vegas. NV. 89126. 

ULTIMATE COOUNG SYSTEM SAVER. Trusted By Pro- 
fessionals Helps PREVENT Expensive Repairs And Costly 
Radiator Antifreeze Leaks. 100% UNCONDITIONALLY 
GUARANTEED. Only $3.00. Two For $5.00 Add $1 00 Ship- 
ping. SYSTEM SAVERS, Box 640503. Miami. Fla. 33164 . 

PICK-UP - VAN Construction - Boat Racks ADJUSTABLE 
to All Sizes. FREE brochure. EZWAY. Box 681 , Ontark), OR 
97914 



CORVAIR PARTS New Gigantic Catalog: $4.00. Clartt's 
CORVAIR Parts. Inc. Dept. P, Shelburne. MA 01370 

PARTS: Army Jeep and truck parts. Spare Parts & 
Equipment Co.. P.O. Box 751, Lexington, Kentucky 40501- 
0751 

VW PARTS: Stock, Baja, Dune Buggies: Free Catalog. 
MOVE Enterprises. P O. Box 792. Redwood City. CA 94064 

SUNROOFS, VAN ACCESSORIES, OFF ROAD PARTS, 
ALARM SYSTEMS, Sell address stamped envetope. 
Odyssey, 715 Rt. lOE, Whippany, NJ 07981. 201-884-2180. 
Dealer Inq. Invited. 



MOBILE HOMES 

BARGAIN RIGS ARE AROUND — if you know what to look 
lor. and where. Here are 25 check points to look for in a used 
RV. Photocopy is available for $1.00. Send order to: Popular 
Mechanks. Dept. PMC9. Box 1014. Radk) City Station. New 
Yori(. NY 10101 



MOTORCYCLES, BICYCLES. 
MOTORSCOOTERS A SUPPLIES 



GO KART, MINI-BIKE, MOTORBIKE PARTS. Tires. 
Clutches. Motors and Complete Carts and Mini-Bikes at Dis- 
count Prices 3'/5 Hp motors $1 06. 5 Hp. $1 23. Send $1 .00 lor 
Booklet. Northern Hydraules. P.O. Box 1221. Dept. PM-MB. 
Burnsville. MN 55337 

GO KARTS, Minibikes. ATV's. Kits, Parts. Lowest Prices. 
Catalog $2.00 Refundable. Kart WorM, Dept. C. 1488 Mentor 
Ave.. Painesville, Ohio 44077 



HANQ QLIPINQ, AVIATION 

DESIGN Build Airplanes, Hang Gliders, Simplified Publica- 
tions. Brochure 20c. McCoy Aircraft. 12820 8. Figueroa. Los 
Angeles. CA 90061. 

BUILD and FLY inexpensive AIRPLANES and HELICOP- 
TERS. Proven plans, flying for years. Inlormatkjns: $5.00. 
Polynova. Box 670M, St. Remi. Quebec. Canada JOL 2L0 

84 ULTRALIGHTS - kits, plans! Catak)g. thorough gutde- 
book $12.00. Aerofun-M. Salida. CA 95368 

ULTRALK3HT ENGINE, Lowest Price. Details $1.00. 
Westex Intematunal, POB 60896E, Los Angeles, Cal, 
90060 

BUILD A "FLYING VOLKSWAGEN!" The Teenie Two an 
all-metal plane. It's a challenging project made from matenals 
and parts that are readily available in any metal-products shop. 
Package includes a t>ooklet of instructions plus the plan 
sheets. Price $35.00. Send orders to: Popular Mechanics, 
Dept. PMC9, Box 1014, Radk) City Sta., New York, N Y. 
10101 



SPACE & ASTRONAUTS 



ANTIGRAVrTY Propulsion Device, Free Brochure! RDA, 
Box 873N, Concord, NC 28025 



HOVERCRAFT 



AERO-CAR Amazing Hovercraft built easily with ordinary 
tools. Lawnmower engine power. Carries one man plus. Hov- 
ers, Hies forward, backward. SkJeways over land snow/watar. 
Complete construction plans and brochure. $9.95. Aero- 
Projects. Box 51 18PM. Clinton. New Jersey 08809. 

HOVERCRAFT Plan All Sizes. Catak)g $1.00. Universal 
Hovercraft. Box 281, Cordova, Illinois 61242 



BOOMERANGS— INCREDIBLE comebacks! Select from 
50 amazing shapes sizes enjoy exciting fun. Order Free cata- 
kjg BoomerangMan. 306 Park. Monroe, LA 71201 



CB-RADIO * HAM EQUIPMENT 



POLICE Scanners, Crystals, Antennas. CBs. HPR. Box 
19224. Denver, CO 80219 



LINEARS - Send Stamp for Details - MATCO Electronks, 
Box 31 6C, Cadillac, Ml 49601 



BEARCAT Scanners, Discounted. CRYSTALS $2.75. 
RADIOSALES, 3462 Oakland. Oshkosh, Wis. 54901 



ELECTRONICS 



GOVERNMENT Surplus receivers, transmitters, snooper- 
scoopers. parts. Catalog 25c. Meshna. Nahant, Mass. 
01908. 



COMPUTERS 



COMPUTER PROGRAM in basic language to handi-cap 
race horses. Includes documentation and directk>ns. Order 
COD or send $1 4.95 in check or money order to: Handi-Caper, 
P.O. Box 4896, Framingham, MA 01701. 



TRS-aO COMPUTER DISCOUNTS. Lowest prices any- 
where. Free prree list. Radio Shack. 175B N. Delsea Dr., 
Vineland. NJ 08360 800-257-0426. 



STEREO, CASSETTE TAPES, ETC. 

RECORD-TAPES! Discounts to 73%: all labels: no pur- 
chase obligations; newsletters; discount dividend certifk:ates; 
100% guarantees. Free details. Discount Musk: Club, 650 
Main St, P.O. Box 2000, Dept, 1-0982, New Rochelle, New 
York 10801. 



SPEAKER COMPONENTS, Kits, complete Speakers for 
Audiophiles, Latest Technology. Discount Prices. Catakig 
$1.00. Speaker Components. Box 297. Marlborough, Conn. 
06447 



TV-VIDEO EQUIPMENT 



HEAR TELEVISION through your Stereo! Adapter— only 
$15.00. Knick s. 5639 North Kolmar, Chk;ago. 60646 



MOTION PICTURES & SOUND 
EQUIPMENT 



MOVIE and Video services. CHMS, Inc.. 614 Washington 
St.. Allentown, PA 18102 



BOATS, OUTBOARDS, TRAILERS ft 
KITS 



BOATKITS - PLANS - PATTERNS - FRAMEPACS • 
HBERGLASS MATERIALS - World s largest catak)g - 300 
Designs - 8' 80' - Plywood - Fiberglass - Steel - POWER- 
BOATS - Inboards - Outboards - Cruisers - Sportfishers - 
Hydroplanes ■ Runabouts - KAYAKS CANOES ■ Large Selec- 
tion - SAILBOATS • Daysailers - Trailersailers - Mullihulls - 
Motor Sailers - FIBERGLASS - Cloth - Resins - Foam- C-Flex • 
CATALOGS $2.00 - Includes FREE Materials Brochure - 
Hardware - Fastenings - Equipment - Riggingsails - Glue - 
Etc' - (Book "AMATEUR BOATBUILDING" - In - fiberglass - 
Plywood ■ EpoxyWood Saturation Technique - $6.00). 
CLARKCRAFT • 16-P Aqua Lane. Tonawanda. NY 14150 



KAYAK-CANOES-PLANS-KrrS-PATTERNS- Urge se- 
lection in fiberglass-plywood-CATALOG $1.00 (with Boat- 
builders Guide - $2.00) - Clartccraft - 163 Aqualane, 
Tonawanda. NY 14150 



EVINRUDE 1981 Bargains . . . all sizes . . . Scott McCulloch 
parts . . . $1 . handling . . . Electra Marine. 610 Merrick Road. 
Lynbrook. New York 11563 



FIBERGLASS - RESINS - Foams - cloth - epoxies - mat - 
etc. Factory prices - CATALOGUE $1.00 ■ (Book "COM- 
PLETE FI8ERGLASSING" $6.00) - Claritcraft, 16-PI 
Aqualane, Tonawanda, NY 14150 



(Continued on next paga) 



BOATS, OUTBOARDS, TRAILERS & 
KITS 

BOATPLANS-FrameKHs-Patlenw-Hundredsot designs 
r Wood - Fiberglass - Steel - PoiMiboab - Sailboats - Out- 
boards - Canoes - Kayaks - Rowboala - Houseboats - Duck- 
boats - Sportflshers. Easy, proven methods include 
instructloi>s especially for amateurs to assure professional 
results. No Lofting! "Supplies" ■ Fastenings - Flt>efglass - Res- 
ins - Glues - Spars - Books • Trailer Plans. Huge 144-page 
catakig • $2.00. Include* FrM "fioMbuHding Supplla*" Im- 
chure. Glen-L Marine, 9152 Fleaeerans, Bm 7S6MP, 
BelHIower. CA 90706 

CAMPINO EQUIPMENT AND TEMTS" 

FREE Catalog. Everything lor CMIplna. Cwnpinor, Box 

999N, Paramus, NJ 076S2 

WOODBURNING CAMPSTOVES Compact, Fokllng. Free 
Literature. Sims Stoves, Dept. M, Box 21405, Billings, MT 
59104-1405 

BUILD PM-S BOONIE BUG' LOTS OF GO ON LITTLE 
0M8I Baaad on VW but ohaNltt Wt BO^VDliM empw )• 

equally at home on or off Ihe road. Sleeps Iwo adults with room 

to spare for one or two youngsters. You can make it from PM 
plans. To order send $14.95 to: Popular Mechanics, Dept. 
PMC9, Box 1014. Radio City. Sta., Nev» York, N Y. 10101 

ATHLETIC AND BODY BUILDING 
COURSES 

BIGGER, More Powerful Muscles - faster!! Free Booklet! 
Universal. Box 6694A, Detroit Michigan 48240 

KUNG-FU Free Literature. McLisa, Box 1755. Dept.-PM- 
82-1, Honolulu. Hawaii 96806 

SPORTINQ GOODS AND EQUIPMENT 

POOL PLAYERS: Need Those Hard-To-Find Supplies, 
ABCwagriw, PnWt ftw railnym. Biba'i BIMwd*. Ine., 
BdGi1405CFtPHfe>.FICrtfc3M64-1406 

PHCe 8«im MM «iMh puiclNM of palwMI anmP BAR. 
An easy and oenwMlMit «eiralMr. A tSSiX) vakie tor only 
19.96. HONEVBACK OMMIUinB. Add 92.90 iMpplng. 
FRP OMqwISM, 60X442, Rkmdali, NY 10471 

POOS AMP KBMNELS 

ALL-WEATHER DOG HOUSE plan. Includes sturdy, porta- 
ble construction with inner room. Easy instructions. Send 
$4.75. Pat Lynch Studio, 433 Hillside Avenue, Elmhursl. IL 
60126. 

INSULATED DOG HOUSE PLAN. Fk»r sikles out for easy 
elinl n o. Hoot lo w ila r pi o ot. Photocopy of plonas m i y i i i i wd 
ki PM aviMila tor 78*. Sand order to: Populir Moeh an l M . 
Dipt PMC9, Box 1014, Radk) City Sta., New York, N Y. 
10101 

ENGINES, MOTORS, MAONETS 

ENGINES to 1 9 h p. lor Mowers, Tillers, Hobby parts. Repair 
Utanuals, Tremendous Savings, Fast, Dependable. Illustrated 
Price Booklet $1.00. Ashland Small Engines, Ashland, MO 
65010 

SPEED UP or SLOW DOWN any AC type motor up to </« 
HP, RPM to 8000. VwWMo fMqiMnoy IS to 300 Hwtz. 
9192.00 Includes sMpptng. Mark BMbonin, HiCh Bok 996, 

Nokomis. FL 33555. 

CON VERT VW engine to airertf wiofno. nana 97.00. BAC- 

EW2, 350 Paoli Pike. Malvern, PA. 19355. 

REPAIR ELECTRIC MOTORS! ILLUSTRATED 

INSTRUCTIONS! Modeauip, Box 7266, Kansas City, Missouri 
641 '3 

TOOLS FOR SALE 

DISCOUNT TOOLS Catakig $1.00 Refundable. Guaran- 
teed. 255 Pine, Exeter.CA 93221 

REFINISH all metals: Rnd-The-Proper Tools. Buffs, Com- 
pataxiB. Buffing Motors. Catalog $1.00. Eaaiwoad, 720 
Unoiltor, Box 524M, Barwyn, Pennsylvania 19912 

900?aOTplii[ 8aSh Ba£ JndLla ^y"*** 

mo SOC PMUg* tor Fraa Dia and Tool Bargain LMa. 

Salma, 15 Briardm, Holden. Mass. 01520 

UPHOLSTERY SEWING MACHINES 

UmOUntBlY Sewing Machkias with Walking Feet, com- 
pMeraadyttuaa— only $450.00. Thompson Model PW103- 
AGBP AVAILABLE FROM YOUR LOCAL DEALER, Or Oldar 

direct. (Master Charge-Visa) Datho Mfg., Inc. P.O. Box 12110, 
Lubbock, Texas 79452— Phone: (806) 744-6774 

MACHINERY. TOOLS * WPPUUT 

4- METAL Cutting LBttW 990,90. Taig. 1804S PlDCtar. 

Industry, CA 91746 

FREE Industrial Buyers catalog lor home craftsmen. Buy 
equipment at same LOW prices as large industrial plants. 
Tumkay, 36PK LalGhwoith 81. BwHato, NY 14213 



BANDSAW BLADES, Carbide r«Md Saws, Any Size. 
Free literature. King Saw, 6541 Tidewater Drive, Norfolk, 
Virginia 23509 

1400 Catakigs Listed and Daaolbad. Souicaa tor Every- 
thing ImaginaUa. 94.00. MaMaitog, Bex 9794, Mftax, CA 

S4930. 

STEEL, Aluminum. Brass — Sheet — Bar — Tube. Shop 
Supplies, Plans. Write: CEI. Box 152A, Knoxville, IL 81448 

SMALL FOUNDRY Furnaces, Supplies. Free literature. 
Pyramid Products. 3736 South 7th Avenue. Phoenix, Arizona 
65041 

DENTAL PICK INSTRUMENTS Handiest Adaptable Tool 
For Mechanic's, Craftsmen. Electronic's Or Anyone. Tfiese 
Are Regular Instnjments Used By Dentist, Tfwy Are Factory 
Over-Runs And Reworked Rejects. Three Assorted for $5.00 
plus .75e Shipping. Special Rates For Dealers And Rea Mar- 
keters. DeNicolo. Box 439, Fox Lake, III. 60020 

BANDSAW Blades and Carbkle Tipped and Steel Circular 
Saws. Direct From Manufacturer. Free Literature. Box 567, 
Lancaster, PA 17603. 

SAW chains for chain saws. Sand $1.00, deductible from 
first order, lor lowest prices. Epay, 9494 County Una Road. 

Brookville. Ohio 45309. 

GOLD dredge Blueprints $15.00. Keizer Pnaa, 120 

Churchdale North, Salem, Oregon 97303 

MULTIPURPOSE Tool, Build from Scratch & Parts: Lathe. 
Jointer, Shapar, Band Saw Sander and Many More Options. 
Saves Thoiiaanda^ Works Qiaat C o m pWa Plana a Specs. 
910m Ifw Ol aii, Etanilh, NC 99340 

TOOLS k)at( miiplaoad. Tiy oonvsnlsooe of ntagfiabar. 
99JS. Nook, DapL PMOC, Box 787, WMngtan, N.C. 



LA1HCB — Unimat— . Maxbnst Sttnfna Enoo, Ca Wn g 
$140. Shop Suppiaa $1JOO. Campball. 2100D Satna Road, 
aprinq»afcl,OH49808.(S1^3a2«92. 

QUALITY MILUN6 MACHINESII Bulk] Yourself, Save Big! 
Vertk»l Plans - $5.00. Horizontal - $5.00. (Both Just $8.00). 
NU-DESIGN COMPANY, Box 6344V, Santa Ana, CA 

sznie. 

BUFFING & POLISHING 

REFINISH all melala: Find-The-Proper Tools. Buffs. Com- 
poMKto, BuRIng Meton. Catatog 91.00. Eaatwood, 720 
Lancaster, Box 524M, Benvyn, PennsytvanIa 19312 

BLACKSMITH SUPPLIES 

FORBES: gaa, ooal — hammaia— longa — anvlla — anvN 
benchee— dl bMtamMh ai^ipllaa. Caiatog 9U» (tafandad 
BH Oldar). Mankal Blackamllh Shop, 7936 CwmonalMrg, 
CamoMbwg, Ml 49317. 

BHBIIOY tAVIHO 

SAVE$12000y«arly with new showerhead. Cuts walariNa 
60%. Sand $9.95. Cado, Box 426PM, Parsons, TN 36393. 

FREE Energy! Controversial Survival Publications. Three 
Dozen— Electricity. Gas. Gasoline. Guns. etc. Catalog $1. 
Consumertronics, Drawer 537. Alamogordo, NM 88310 

SUPERINSULATION Reduce Heating Costs 100% Guar- 
anteed $5.00. American Home Ipslitule. P.O. Box 5357, 
Bethlehem. PA 18015 

UNDERSTAND SECRETS OF SAVING ENERGY WHILE 
UWHa c OM roWT Ai LY m Band 92J0 tor BwdiyraOn Hew 
To Pncaad— HAC Bw 9106, PME8C9, Hampton. VA 
23670. 

QENERATl BJCIRKITV WW) UntlWdNM Induetton 
(Washer Typa) MoKr. LagMy Rovaraaa Bedrfc Malar. Sim- 
ple Instruction* $3.69. EPS, Box 3872, Shownaa Mtaaion. KS 

66203 

INCREDIBLE FREE HEAT MACHINE DETAILS $1 .00 and 

SASE. Doramon. Box 57244. Dallas. TX 75207 

SAVE ENERGY New Styrofoam Foundatkin Vent Seals 
Install In Seconds. $3.95. Free Details. Espro Company. 
5909CR 84, Box 42, Dept 101, Findlay, OH 45840 

THRIFTY OUTSIDE AIR TO MOST FIREPLACES — 

$l7J0ahlppad.or.a*iHltorliaalmatiiin— PMEPLAiCeAiR 

VBMT. Box 404. BadalkL MO. 96301. 

SAVB nilRav. NattomNdtoompuwraaivloa todMdually 
axanHnaajiourhoii**. CatotMalUkaaaiwgyooata. Rapoiia 
gKw awtags (pa. Al only $7Ja GOilPUSAVe, 3313 N. 
8i*a 197. FWaiw. 061.99789 

KEROSENE Wicks Save 38K On Ma|or Brandt (Karoaun 
105 $10.25). Glo-Warm Satoa. 3901 Eail 2501, Sloux Falla, 

South Dakota 57103 

FREE ENERGY SAVINQ/Home Products Catalog from: 
Justin. 41 Greenbelt Lane, Levittown, New Yort< 1 1756. Free 
gift with first order. 

50% Window Heat Loss Reduction. Double-glaze your own 
wMowsFROM INSIDE. PERMANENT. Laavaa w todo wo par- 
ation unchanged. No interference storm windowa. feialiuolons 

$3 00. G B., 632 Unton Ave.. Elizabeth, NJ. 07208 • 

SAVE, 35 WAYS on PHONE BUI. Guaranteed. BookM 
93X10. cm. P.O. Box 713. FtarUa, Naw York 10921 



FREE HEAT for your home. Proven. Do-il-yourMlf. Quar- 

anleed resulls Detailed instructions $2 00 Simplified 

Systems, Box 822, Freepcrt, Illinois 61032 

CUT GAS HEATING BILLS up tt 40%. Energy expartlaito 
all! Act now! . . . $3.50 . . . L-S OonauNanb, Box 14986P, 

Spokane, WA 99214. 

SOLAR * ALTERNATE ENEROY 

PASSWB SOLAR - Ooilgn youraalfl - EaaiyI Ftaa Intorma- 
tion: "Sctowlto-PBil," 481 99i /toaniie. New Yorii CHy 10001 

WIND GENERATORS! For Home, Cabin. Buaineea. 40% 

Tax Credits. Free Brochure. WMrlWind, 5030 York St, 
Denver, CO 60216. 303-595-8491 

SOLAR COLLECTORS. (4'x6') BulM tor $175.00. Sand 
$3.00 for plans to: 066 EMaipttaaa. 1414 togaraoN, WMatloo. 

Iowa 50701 

WOODBURNING RADIAL STEAM TURBINE Generates 
3Kw of Electrk;ity! Simple Conslructlont CompactI Complete 
Plans: $6.95. QLENVALE. Box 358k, Statkm D, Toranto, 

Ontario. M6P 3J9 

HYDROGEN FUEL! Complete Electrolyzer and Auto Con- 
version Plans, f^us inlormatkm on Safe Storage and Gener- 
ating Hydngan Fraai Complato Packago: Siom ROA, Boa 
673, Oeneofd, NC 29029 

COMPLEIE 1992 SOLAR HEAIMOPROOUCn 
CATALOei 

EVERYTHING for Active and Passive Solar Heating, includ- 
ing Kalwall's Sun-Lite' Glazing and Thermo Storage Systems, 
plus difficult to find energy savers. Order all materiala from one 
expert source. 80 pages. 18 sections, 93 ppd. Visit Our latall 
store. SOLAR COMPONENTS CORP.. Dept. M, Box 237, 
Manchester. NH 03105. 

CHIMNEY RELINING Stainless Pipe Information $1 00 
Refundable, Schroeder s, RD-1. Biglen/ille. PA 17307 

SOLAR Source Book — $7.00 — 350 pages. Midwest 
Solar Supply Co, Inc. 6706 Morrel, kNiapafidanca, Miaaoiai 
64053 • 

SOLAR Ak Collector. Build Inexpensive (Under $100) Unit 
FOr EfHtMnt Heating/Cooling. Free Report! Energy, P06. 
142M, Shallmar, FtorUa 32579. 

SOLAR HEAT YOUR POOL UTILITY FREE — Inexpen- 
sive Easy to Constnjct Solar Heater Operates from your exist- 
ing Pool Filter. Send $6.95 lor Plan "M" to: J&S Products, P.O. 
Box 432, Bartlett, IL 60103. Includes Free Solar Pamphlet. 

SOLAR COLLECTOR Heats Air Fast for Savings, Inexpen- 
aiva, Eaay to BuiU, ContpMo Plana $6.00. Bright Co.. PM9. 
HD.2.BeKl32.Elvaraon.PA19620 

SOLAR WATER HEATER— Installing a system that heats 
water with the energy !rom the sun is no more difficult than 
installing a conventional-type water heater that uses gas or 
ataotM^. You can do III Plwtooopy of Popular Machantoa 
artieto MiaWHa tor gixn. Sand Oldar to: Popular Machanica, 
DapL PMC9. Box 1014, Radto CHy Ste., Naw York, N.Y. 
10101 

HOME MEATIMQ. WIML lAVMIS ~ 

FIREWOOD LOGS from SAWDUST Sknpto to maka. Com- 
plete instructions, S7.00. Todaya Uaaa. Box 22304B. San 

Francisco, CA. 94122 

LOO SPUTTER Plana. Build Yowaalf.Hydraulie Power, No 
Qknmicka, SatMadkm Quannlaad, $10m M. r ia n i a a n . 
PX).Box483,SanLeiaiBa,CA.94a9IMI498. 

BURNED BY ENERGY COSTS? BUILD your own Wood 
Burning Furnace from your salvaged matenals. Will heat 
home, garage or shop. Inlormatton $1.00, complete drawings 
and malrueilena 910.00. 8N8 AaaoiMaa, Box ISO, Rivaa 
Junctkin, Ml 49277. 

BURN WOOD, not your budget! Build effk;ient stove, mod- 
em fireplace, from salvaged parts. Constructkm details, $1 .00 
(relundaUa). Uaal, Box 217. Ballbiook, Ohio 493054217 

HOME CRAFTSMAN 

CATALOG FULL-SIZE FURNITURE PLANS — $2.00. 
Rahindad wkh first order. TiadHkxial, Earty American, over 
1701 Fumltuia Doijgna, 1436 Sherman, Dapt CP42, 
Evanaton, Illinois 60201. 

PLAH8aSuppllaafartoya,ctooka.tomlliwandBB c aaBO- 

rtes. Catakig $1 .00. Amwr Produda, Box 290, DapL CT., Dear 

Park, NY 11729 

BUILD IT YOURSELF - Toys, Puzzles, Planters, Furniture. 
Bird Houses, Hocking Horses. Toy Cars & Trucks. 32 page 
catatog of same size" Patterns, Wheels, Books. $1.00. 
Design Group. Box 51 4Q, Miller Place. NY 11764. 

NEW TOY PLANS, complete, easy. For fun or profit. Cata- 
log SIJMLPtona. Box 3386, Stony Creak. CT. 06409 

HVOODTOY Kits Complete Pre-Cut Free Brochure, Park's 
Toys, 2620 Los Nogatrss Way. Rancho Cordova, CA 95670 

(Continued on next page) 
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HOMK CRAFTSiMAN 

(ConUmml from pwcwllng p«a*) 



OVER 75 PATTERNSI Enjoy making profitabls wooden 
gifts, toy*. houMhoW aocassorin. PLUS "Shop Sacfats" 
Only $5.00. Accents (P-92). Bof 262. Oanvws, kM 01S23 



LKHNO lumRira rtHnWMr. 
Fomiuia SaoO. .Batay, 17102 

77429. 



ornndkv. 



MAKE TOYS- Plans- Hardwood Wheels. Parts- Catalog 
$1.00. Cherry Tree Toys, Mills Road. St Clairsville. Ohio 
43950 

UNRMSHeO pMura Irlme moulding. Factory dosaout. 
SOKdheount 200 (lylM. WMIt: Jvs, 1 2»PF Swanai North, 



WOODEN Toya An BMMr. LM 01 PIMM $tM U.8. 0»- 
wicy Only. WoodbUlehm Toys, But S14, Laala, Mdi. 

40251 

CHILDREN'S BUIUMNQ: Playhousss. Treehouses (Forts) 

Detailed Plans CalalogSlOO FlAV Fnrprnnso^ BoxR20514, 
Dallas, TX 75382 

WOODEN TOY OUMPTRtX:K— For Plans send $1.00 to: 
Cait Mose, 6996 Bull. St. Charles, Ml 48655 

BAN08AW Blades and CartMtTlppMiawtSMCimtir 
Saws. Dirad From ManuiMkmr. Ffw Ukntun. Box 5t7, 
iMnernDK. PA 17M8. 

v ^ iii i^) jiii tf^ ^ii>Mw»iiiiirM*i|)niM<M.na(it rw. 



t CML WAR Model CANNON Plans: 
aiMn^PM-0% BoxSaa. ShaUmar. Fla. 32579 

KWC<UWIItiMI0''A*Wmigt 

ROUGH, RUOGEO A RUSTIC. LOG PROJECTSI Make 
chairs, t>enc><es. tables, gates, fences. A summer tiouse. I>ird- 
housas, signs and house numbsra, lamps, tables, shelves, 
bookarida. Photocopy of articles as they appeared in Popular 
Mechanica available lor $4.00. Send order to: PM, Dept. 
PMC9, Box 1014 Radio City Sta, New York, N Y. 10101 

HOMB BUILPIKO * BtMODEtlMO~ 

DURABILT HOMESI Durable — Roomy — Expandable — 
Warm In Wimer, Cool in Summer. High-R-Value Virtually Fire- 
proof, Wlndprool. kiaecL Rodent Proof. Ideal Hunicana, 
kOtnmi AkHtM. EMyToBuiU. tISiOOO— 



• CI«.M0M111 



Vim. lHrtiliaHoi »»aid>y: D olt Yawia« *M wao%to 
60%. so yav wvnnlif* Conirfili biikucltona. FIm Mdrim* 

lion U-Sid*« hK., 210 FkM Am Noilh, ' 

96109 



WALNUT Lumt>er cabinet grade, 
blanks. Veneer. Iowa— Missouri Walnut Co., DOfl M, 
A. Box 66. St. Joseph. MO 64503 

NATIVITY SCENE $5.00, SANTA 4 REMOEER $4.00. Full 
tm jiBW Panama, color coded lor diatlncllva outdoor or 
Indoof dilM^f* Eaaytoniaka. Sand piapridloiMC. Pattama, 
PX). BoK 819. Paitt RMga. II. 60068 

OAK Barrel CocWa Jar. Plwia 91JS0. Cialloo, 6336 

Longprairle. Titamook, Orag. 97141 

PATTERNS for copper candle holders and artifacts, Cata- 
logue $1.00. Copper Crafts, P.O. Box 864, Medina. Ohio 
44258-0664 

THREE Unktue Wooden Car, Truck. SaWxMt or Spaceship 
plans $2.00. "Planlasy", Box 2392. Kalamazoo, Ml 49001 

FREE CATALOG: Furniture Plans, Multi-Size. Full Scale. 
Floxiplan-V. 48 Lowell. Westwood. IsU 07675 

HOLDER Planer 14' $420 Free Brochure. Rego. (Downing, 
Fall River, Mass. 02723 

VALUABLE Information on Drilling Metal: $3.00. Joseph 
Belton, P.O. Box 446. Ridgeway. S.C. 29130 



CHECK ENERGY EFFICIENCY BEFORE YOU PAY! Send 
$3.00 For Simpla Evaluatkxi KH— MAC, Box 9108. PMHBC9. 

Hampton, VA 23670. 


DOME Shall Kits - 


45 It.. 2x6, $8,000.00. P.O. Box 2S22. 


PLASTICS 


CASTOUTE Lkyjid 

DapLaamieaKa 


Plaalics. Crystal clear, cokNS. Forcasl- 
RQ. flbaiQlaaainQ; in Induaiiya labotalo- 
mduea your daalgna «Mi ow .inold 
■uaHHd CMriog SIM, GMTQUIIi 
H. WkiadaKiBli, ClOOM. 



PLASTIC LAMMATC8. How to wod( withf You can turn out 
elegant finished products just by using hand or power tools. 
n aau rtac a Mteiian oountartopa. Correct counleilop bubbles. 
SInwayM IwiMinBtMiyaii aiiauld knlMw Aout, PttMo- 
oopy 0f HI flVdM* Prtca Sl,SO, Sand oidaf toe ftpular 
MadiMileB. DapL PHOt, Bok 1014, IMo Sta. Naw 
Yflrii. N.V. 10101 



SUDING 

vice. Parts. 
ParV. MD 20740 



Bkid., Oolaoa 



30 WOODEN TOY PATTERNS - Eaay, PtoWable - Cm*. 
Trucks. Train. Airplanes - Only tSM • nanha, IflOSPI 
Second. Booneville, MS 38829 

MAPLE butcher bkick gourmet table kH, $99.00 or plans 
S5.00, 24"X25", 30' high. Wood slat shelf, brochure .2Sc. John 
Thomas, 2601 Guilford Lane. Oklahoma City, Okla.. 73120 

ROCKING HORSE Full Size Easy To BuikI Plans $4,95. 
Carver Crafts, 412 South Cummings. GlassbofO. NJ 06028 

WOODWORKERS, Hobbyists, 1983 catakn containing 
OMi Cna. WiMdan Whaala. Lm» Palo. Taela. FkMihai 
Pwiii flio* Ssnd St*00* iMip 



PLANS For Self StlMiaM Paopla. LM FIM. tot, Bok 907, 

Palisade. Cofcxado 81526 

SAVE up to 75% on refills tor your nylon cord weed trimmer. 
For easy to read plans send $2.00 tt>: Camiek, P.O. Box 875. 
Bonita, CA, 92002 

AUTOBOOY RUST REPAIR BOOK. $3.00. SMMM, 9321 
Baltimore Blvd. Collage Park, MO 20740 

WELDERS - mechanks save S. Buid toMIng Jackslandal 
HydraulK Press etc. Informatkm SIM. Blgdae PIm, Bbk 

9250, Long Beach, CA. 90810. 

WATERBEDSI Plan And Accessory Catakjgue $1.00. 
WatertMds, 1210A "Z" Street, Vancouver, Washington 
98661 

SAVE stops, money. Use your talapho noa 
Plana SSjOO. dB ~ 
07875 



NJ 



niLL-siZEOTOV PATIOWS - nkNtmadOMiog Of ewar 

90 Patterns - $1 .00. INTRODUCTORY OFFBR - 10 
of Toys with Moving Parts - $8. Manly Kelly Entwpitiai, Dipt 

P-9, Box 79062, Saginaw, Texas 76179, 

DUCK DECOYS from scrap wood. Four sizes. Eaay Plana 
$3.00. Pinecraft, Box 352, Carthage. MO 64836 

CHILD'S PLAY HOUSE Plans Indoor Outdoor $4.00. Duet 
Enterphses, Dept. PM-1, P.O. Box 6656, Alhambra, CA 
91802 

TELEPHONE Work Explained Send $5. Pocket Craftsman, 
766 Pala Circle, Kahului, HI 96732 

PM'S PLATFORM BEDS— Make your own! Take your pick 
of a king-sized platform with movable end tables or an econ- 
omy, easy-to-buiU single sleeper. Full set of working drawings 

— j « -»- - — — ■-- |m^^,,J|T,,— ■ ■■» - J * 

01 OOKn DMM* PM • Iw^WIQi MVUCOOn DOOKin WlW nOMT- 

tofholBQniplwffid oQMbuoflM 4pA sraitabto tor $7<fl6i 8ind 
oidarto: Populv MaehMlei, Dapt PMCO. Bok l6l4k Radto 
Cly ata,. Naw Vbdc MV. 10101 

CONSTRUCTION PLANS, 
BLUEPHINTS 

CLOCK Plans, Lyre Banjo, lull-size, detailed, authentk:- 
slyle, 39'/4 tall $1 7,00 ppd. Photos, s, f, $1 .00 each, SASE. 
Dameron's Plans. Box 128, Buriington, N.C. 27215. 

WORKHORSE- Mo«l VaraaNIa Woikthop Inovailon. BuaP 
ness Opportunities. Eav Plana, SASE ISJXIl Bok 24022, 

Lansing, Ml 48909 

208 POPULAR MECHANICS 




toe Gwty- 
BOK S»F. RMm. CA 



WOT PMwr AJftm PI— ■ Oatafc, CBAOC. Luaon, Bb« 12, 
; LA. 71000 



SAVE Hundreds yeailyt Do-N-YouisaH WMhar, Ihyar, 
Dishwasher Repair Qukles. Free Details; Kinga, DapL PIIK, 

406 West Camino Real, Arcadia, CA 91006 

BUILD THE BEST WORKBENCH for the least money. 
Complete vrorkshop not necessary. Plans $4.00. Benctxx}. 
P.O. Box 631. Peterborough, NH 03458 

SAVE on parts for Lawnmowers, Minibikes, Karts, Chain- 
saws, Small Engines. THOUSANDS OF PARTS. Send $3 00 
For Catatog. Sav-On-Patts, P.O. Box 231, Somerville, Mass, 
02143 

AtR-CONDmONMO Made Easy. Fundamentals and Ser- 
vicing. $7.50 Dixie Technotogy, P.O. Box 7424, Pasadena, 
TX 77505 

ALCOHOLI 190 PROOF! Make Cheap 
Simple Slill. Plans/Radpes! Informatkxi F re e I 
Box 8233H/B, Kingman, AZ 86412. 

PUBLIC ADDRESS, INTERCOM Systems, Easy-lndair 
Discount Catak)g. SI .00. Alphaaound, 1000 Lincoln Ava„ San 
Joaa. Calif, 9512S 

ULTIMATE SPA SVSTEHn. Easy to twy. inatal . . . Raa 
details . Information TaahnetoBy , IS Sawnaaa Lane, 

Pleasant Hill. CA. 94523. 



PVC CHAIR PLANS • SMPLE ASSEMfa^V SUiS. BOX 
8381. 9ATAUTE BEACH, FLOt<IDA 32937 

WATERBEDSI BulM YoursaH Broctiurs $2.00: PlawHAI, 
Watert>eds, 4901 Aurora, Ventura, CA. 93003 

HOT TUB ASSEMBLY Instructions. List ot cheap k>cal 
wood suppliers. $3.99. M, Taytor, Box 5186MS, Santa Rosa, 
CA. 95402 

PROJECnON TV . . . Convert your TV to project 7 Fool 
plelm . . . Rswits equals to $2,500 projector . , , Total ooal 
Isas than S20.00 . . . PLANS « LENS Sie.00 . . . llhMtraMd 
fnlonnation FREE . . . HUCNOOOSBA, WUNngton 
Crossing. PennsyMnia lOBH. CMdMard (MMt 2* HR8. 
1-215-736-3979. 

TELEPHONE Installattons. Legal, Eaay,FUn.Saaa.BdoMat 

$3, Telemac, P.O. Box 36359, Denver. CO. 80236 

SAUSAGE KING i^w To Make Ten Types, Instructions 
Eight Spk»s, Frfty Feet Casing, $9.50. 44 Miller Crest Lane, 
SL Paul, Minn, 55106 

PLUMBtNG MADE SIMPLE~ 



Faucet Repairs, Toilet 
rTeUndaMM 

Band 21,80. 6 S A eniMpilaaa, PjO. Bok 60S, I 



Rapal«a.2Fii^llk«tmM 

I LORBWd* Ml 



DUUDIMXBtli«lm«aaB.M«ramkrlMVaNipaii> 

tag. 154)0. Omico. Box 2. WtadMaain, MX OSOaS 



STOP unaightly aacka kii 
batniollona I24ia OwVS BuddanA SITS BiMnaHBa DM 
Oeamida, CMS. \ 



SOLVE PVC PLUMBING PROBLEMS No Extras or Spe- 
cial Equipment Needed. Easy To Understand Illustrated 
Instructkjns $3.00, And Self Addressed Envekjpe. PVC, Box 
68, Fort Pierce, Florida 33450 

GLASS CUTTING- ALL YOU NEED TO KNOWl Every 
I wa saona r al i ou k] know how ID salvage pieces from prectoua 
acfap. Laam Itia pro techniQuaa by purchasing a photocopy ol 
article as it appeared in PJd. Piieo S2il0. Sand orders to: 
Popular Mechank:s, Depl PMC9, BoK 1014, RadbCKySlB,. 
New York, N.Y. 10101. 

WEPWODUCTION MOLDS 

RUBBER, Fiberglass MoMs for Ornamental Concrete (Bird- 
baths. Planters, Etc ) Over 900 to Ctioose From Free infor- 
mation, S.^SE p ycrete Mold E i Bap ds Michigan 49629 

ARTS ft CBAFTS 

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING 
lor Fun • Prelill Make Figunnes from ConvMa KNal Catalog 
SIjOO (Refundable). Wooley Company, Box 68PM, Paoiia, 
1 1917. 



• $1 (or stamps) tor 
L ASK Utaaan, Bok 110M, ^AiMihOR 

si.oa 



Wid HWdVMM tof VM'l'^"0'SfL FfSS 

C at a pa u OOH Boa asiSlP.Oalaa. Taxes 75235. 



I vHlh psn» Asn sksh ooppsr, ssty 
$2,00, WNh Ml S10,00. Ftoflda Standard, Box 
Halandale, Fla. 33009. 



1098, 



OOLLHOUBES niinlaluN« oaWog tZM 
Christmas Shop. Box 704P. CiUbaili. North 

28459 . 

CRAFT Jewelry Supplies. (Wholesale Catakig .8SC). 
Rouasels, 107-1630 Dow. Arlington, MA 02174 

STAINED GLASS Catak>gue-P, $1.00. Supplies. Kits, 
Books, Tools. Glass. Saylescrafts, 171 Main, Nyack, N.Y. 
10960 

LEATHERCRAFT Catalog, Tools, Leather. Oyaa, Or^ 
Inge, Saddto Stampe, BucMas much mora. Send $2.00 (te- 
kwdaMa wilh onlar) to: MtecPhanon Bnia., P.O. Box 99442, 
San Francisco. CaW. 94109 

METAL scutpture-pallems, pholoe, hMs $6 JO. Den Gunn, 

318 Northwood, McKinney, TX 75069 

CHARCOAL MAKING - Use scrap hardwoods. Hobby, fam- 
ily business. 20 years perfecting "NEWTON'S METHOD." 
Produces quality lump charcoal. Big demand. Send $6 00 tar 
Uluslraled. descriptivs booklet to: J. J. Newton. 1 497P ScandIa 
Road. Wanen. PA. 16365. PA. raaldants add 6% lax. 

STAINED GLASS SUPPUES CoovMa CaMog $1 .SO (re- 
fundable). Sunshine OlaiawBlta, 788 Mlfc t ipOlt , OapL CT. 

Amherst, NY 14226 

"PAINT-fly-Numbors " T-Shirts Permanent Cotors. Pump- 
kin. Turkey, Horn ol Plenty, Duck. Quail. State $ize.,UOUIT, 
P.a Box 833, Caiy. North Caiolna 27511. OMm Oaaidna 



ejurrooNiNo. commercial arts, 

•MIN PAINTIMO 



I Cailooning taught by mal. WMIa torIM bif>- 
chuta. Caitoonerama— Box 263-31, Bianlowl. Oomt. 0 6 <0B, 

SIQNPainling— Easy method. Free catak)gue.l(aHtaMn 
Company, Cantertown. Missouri 85023 



(Centtmiad on next page) 



Copyrighted materil 



CMTOONINQ. COMMERCIAL ARTS. 
SION PAINTING 

(Contlnmd from pfodlng p«g«) 

CARTOON for Fun and Money!!! Free booklet!!! Cartoons. 
Box 4061 4A, Detroit, Michigan 48240 

35 LESSON cartooning courM. Cartoonist's Magazine, 
botti t4jQa HMntn, BOK 30367, Uwokl, NtbiMk* 68003- 
066y 

UAHN 8(BQ PiMng. BfiNh Includtd. Eunka Pkm, Bw 
■81-PM, ntqwaM. OK 31790 



MODELS-CARS, SHIPS, TRAINS, 
PLANES ETC. 

MODEL AIRPLANES — Huge Catalog. 12.00. Sig 
Manufacturing Co., Inc., Montezuma. lA 50171 

RADIO CONTROL - Airplanes. Boats, Helicopters, Sys- 
tems, Supplies. Big Discount Catak>g-$4.00 (Refundable). 
Modelers Supply. Box 7185, Montgomery, AL 36107 

LIVE Steam Engine Kits. Marine, Stotionaiy, Wallting 
■Mm, BaMm, FMi^ MPXtftMoMliV Modils. CiMog 
«8J)O.Ciniueh8«,YoHliiWJ".Nw»Ylaik.107lO 

WANTK P OW Toy T nUm Ucrwl, Awwlcm Flytf , Be. TtS. 
Bok 166Bt HflMrthonts, CA 90290-1066 



MAOIC TRICKS, JOKES, 
VENTRILOQUISM 



FREE! Illustrated VentnloqulsnvPuppetiy CtWoo. Mahar, 

Box 420PM. Littleton, Colorado 80160 

FREE! World s Leading Novelty Catalog. 1800 Jokes, 
Tncks, ScierK:e, Sports, Hobbies. Johnson-Smith. C-10, Mt. 
Clemens, Mich. 48043 

PROFESSIONAL MAOIC 1981 CaMog. $2.00. Same day 
Swviiia, No SubrtlulN. Ma*iii«Mi0le^3318 E-ChwlMlon, 
U»V»g««,Nw(tea»10« 



•mai C^BqiM nwr, MoMMy MwaHIMf. Sample 61.00. 
Bm 426i PhOMbit OiVQon 9783B 




MIUTARV Medals Catalogue SOC. SubecrtpOon 64.50. 

Vernon. Box 387PM. Baldwin. NY 11S10 



ADOLF HITLER Sat oiiedMarent. fare photo copies, eecii 
61« X 4t«. 64.66. Dipt A,PX>.Bai2176.VkBinlaBaaeh.VA. 

23450 

NAZI war souvenirs. FREE illustrated caMoO. Delia, Sox 
31224PS. Honolulu, Hawaii 96620 

'tNJI Time SoMirMoldi." Chess Sat FigureB.WMe tar 
Prae InformaHon and Special Ottoring. Castings-PM, P.O. Box 
3482. Longwood. Ftorida 32750 



PECALS, EMBLEMS. PATCHES 

PATCHES, Decais. Custom Made. Free Calalag ■ 
Emblems, Box 35. Tappan. New York 10983 

SAVE Big. Buy Patches, Decais, Pins & Caps Factory 
Diract. Free C8tak)g. Free Pricing. Eastern Emblem Co., Box 
828-PM. Unk>n City, N.J. 07087 



ANTIQUES, REUCS, INDIAN OOOOS 
AND CURIOS 

FREE List to Serious OolMoia. 3AO0O Mian AiWaett, 
Pok, Speais, Axes, Slate, B eaiKiotlt. Caddo Trading. Box 

see, Murfreesboro. AR 71958 



STAMP COLLECTING 

66 YEARS OM fifteen different United States, over fifty 
years old— 25c with approvals. Jaxon, Box C11-P. New 
Rochelle, New York 10804 

U.S. 25 DHfarent mint including Souvenir Sheet $1.00. 

Free list. Brooks, Box 62, Brooklyn. NY 11229 

INVEST In Rare Stamps. Request Free Booklet. Kardwell. 
Inc.. Dept. 77SPM2. Onent. New York 1 1957 

U.S.-25 Different. Only 1 0e with approvals. Tom & Jerry, 
Box 5052-PM, Mission Hills, CA 91345 

U. S. 30 mint oommemoratives $1.00! Approvals. Gordon 
DaKHonSOTCContoocooh. New HupiHia 03229. 

SEND Only 25c tor nloe eoHeelion of U.S. Stamps including 
$5.00 issue and scarce mint Sipex Souvenir Sheet. Attractive 
price lists of other beautHul stamps and collectors supplies 
included. Mystic Stamps. SS-1, Camden. New York 13316 

U.S. COMMEMORAT1VES honor JACKIE ROBINSON and 
1860 OLYMPIC GAMES. 2 first day covers on k>vely cacheted 
a m iatopaa txJtO KM. WALSH, Bm 308M, TucMhoa, NY 

1C707 

FREE "'fl W>- n Arp-vn'-^ ri-nr-.n."'. Box 487-G, 

GREAT Gift free with 1st purchase — fine United States 
approvals and want list service. Send .15c for handling. The 
Stamp Boutique. P.O. Box 456, Madison. NJ 07940 

FREE Wholesale Singles and Plate Block Price Lists. Six 
.4c Plate Blocks $1 .00. AMPBCO, Box 26066P, St. Louis, MO 
63136 

BREATHTAKING Beautiful. 50 Different mint Monaco pk:- 
tofWs oonMwmofMlvM only SliflO wAh fnM oomptato sst 
apprawah. Pagoda, Box 132P, SMnay, Ohto 46365. 



FSmVI AppnMals! Repaidlees eattlogual KtatHr, 4164 

52nd St. San Diego, CaW. 92105. 

UNITED NATIONS 3 Complete Mint Sets 2Sc, ApprovBla. 
Cometta. POB 1509-M, Lake Placid, Florida, 33852 

50 DIFFERENT Old U S. between 1861 and 1939 -tlM. 
Ed Roush, 423 Shepard, MansfieU. Ohio 44907. 

OLD U S Stamps on ApproMl. Cheator, Box 15386a 

Philadelphia, PA 19111. 

WORLD Wide Stamps mounted in books on approval 2e 
and up. TRUST STAMP COMPANY, P C Box 100-P. 
Jamaica. N Y. 11435 

FREE Surprise collection sent with approvals. Gould, 1784 
Union, San Francisco, 94123. 

FREE 220 United States and Worldwkle Stamps. Approv- 
als. Stamps PM, Box 1427, Belltlower, CA 90706 

100 Different U.S. 2Sc, Approvals. Bradley, Box 425P, 

Midlothian. VA 23113 

BARGAIN 100 World-wide Stamps 25c. Quality Approvals. 
R. Parker, Box 143. West Brooklield, MA 01585 

2,000,000 Stamps— 1 50 Countries— 2c Each Belden, Box 
4149, Dearborn. 48126 



STUNNINQ1 100 BEAUTIFUL MINT PICTORIALS. All Dif- 
ferent Only 25 Cents with Attrective tMoridwide Approvals, 
VANSTAM, Dept. PM-982, P.O, Box 11272. Chk:ago, Illinois 
60611 



RUSSIA— 50 Different Including Many "Oldies' , Just lOe. 
Approvals. Tarheel PNMMea. Siler d^. North Caraina 
27344 



■■MVERTBD nmOir *■ 100 Olf*^.enl UnHid SMea. 50» 
with approvalB. Luray, P.O. Box 7086. Silver Spring, MO 
20907 



BP TOWC ALtt 2St ohm nQuMHno tow pricsd ippidifilB. 
Stoieart Kent. Bon 2386>C B eWng h am, WA 68227 



PDHY Appravah. 1 • 2 - 3(. CK Sttnipe, 17902 Maridaa 
Oriw,Jamul,CA 90036 



nWE 100 Canada wHt nquest ol Wbrid Wide Appravah. 
Brinat'a, P.a Bok 5807. San Mateo. Cain. 94402 

866 DKIiiant Wortdwlde Stamps $2.00 With Approvals. 
R.Q. Sales, Box 1065, Jamaica, N Y. 1 1431 

SO LATIN AMERICA -25«- Approvals. Crockett Stamp 

Company, P.O Box 1449. Crockett. Texas 75835 

GRANDPA'S COLLECTION, 90,000 Stamps. 5« each— 
$5.00 minimum. MoatoounWee, random aelection, no apedal 
requests. Add $1 handllna.nocktln,BoxS522Q,MMcnHMa. 
Calif. 91345. 



ISRAEL 15 DiHarantlOaApprovaia. Sam Chann,BaK 866, 
tMttv Beach, Ftoiida 33444 



INRB BaauWU WotMwMe Salt, 25«, i^pnMM DJE. 
Box 183AA, Bnekton, Maas. 02403 



FRBEI VtoiMwlds stovnp niixhm* Apprawto* VMtoi Bqk 
a4i8SA. indhmapolt, Indiana 46324 



WORUMMOB, 100 DHtafenl Baauiles. 2Sc Approvah. J.D. 
MMiaal. P.O. Box 2273, Martinez, Calllomla 94553. 

WOWt so All Different Gemiany-10c! Super collectnn of 
genuine German Commemoratives, Definitives, Airmails. High 
Values. Free Big Catalog. Also line stamps from our approval 
senrice. Buy what you like. Return balance promptly. Seiid 10c 
today! Thank you. Jariie sto mn Stomp Ca, DepL ASSPM, 
Jamestown, NY 14701 

FREE) Big Bargain Catak>g - New Editnn listing thousands 
of bargains including U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also line stamps from our approval 
sen/ice. Buy only what you like. Return balance promptly. 
Thank you. Jamestown Stamp Co, Dept. E92PM, Jameetown, 
NY147D1 

LOOKI 3B1 WOrid Stampa 61X10. Wbridwida Appmah. 
Wondfca. Hurirtuig. 11 62946. 



•aNATMNMLI 100 Woridnrida^Sc. ApproMh. AGZ. 
PM1. 67» North Spnioe. RUto. CA. 82376 



FREEI 55 Oifleiant. Indudkig, Trfangjaa. Space OOwra, 
Request Approvals. Bakd, PIM1, BOK 6126. Portland, OR 

97207-8128 

POSTAGE Stamp Exchange, Advertleer, SamptoSSC. BOK 

426, Phoenix, Oregon 97535 



COINS, TOKENS, CURRENCY 

FREEI Hong Kong Dollar: five other Foreign Coins with 
approvals. Adults Only. Littleton Coinco. DKM1 , Littleton, New 

Hampshire 03561. 

FREE 40 year old German or Japanese banknote. 
Approva^L Si i, 



BINOCULARS, TELESCOPES, 
MICROSCOPES, MAGNIFIERS 

BIFOCAL MAGNIFIER: 2x4 Lens With Bifocal Inseri For 
Extra MagnifKation. Unique Handle Position Makes Reading 
Fina Prim A CkidL Monayback Ctaarantoal 67.85. Mller 
Houee, 57 Ctailt Skeal, Hazlet. New Jersey 07730 



SPACE^e TELESCOPE PLAN. It's a 3Vii la raftacMr 
type. Portable, weighs 50 lbs. fully assaiTibled niiWi Mped. 

Make it yourself. Photocopy of the articles are aMdUM lor 
$3.75. Send order to: Popular Mechanics, Dept. PMCB, BM 
1014. Radio City Stalkin. New Yori<, NY 10101 



CAMERAS a EQUIPMENT 



BARGAIN BOOK SEND .2Se creditsd on $5.00 order 
CENTRAL CAMERACO, Dep(#33e2,230So. WabaahAve., 
CHoaga, H. 80804. PHOTOaiUPHie HeMMMiAHIBIS 
SMCE 1660. (312) 427-5580. 



PHOTO AND PHOTO SUPPLIES 



DARKROOM SMK WITH A BUILT-IN PRINT WASHER. 

Make It YourseW, It's easy! For 7S( you can buy a Ptiotocopy of 
the Article as it appearad In PJUL Sand Ontora To: Popular 
Mechanics, Dept PMC8, Bw 1014, Radto CHy Bton New 

Yorti, N.Y. 10101 



■OCWC BIMPmO 

RCBMD VOUR DAMAGED BOOKS. With a few connwn 
tools and a homemade book press, (plan included) you'l be 
able to handle anything from a torn hinge to a complete rebind- 
ing. Photocopy of article as it appeared in P.M. available for 

$1 75 Send O'dors 10 Popular Mechanics, Dept PMC9, Box 

10' ; - ',■ :-M N-,', ■• -I- II ■' " 1 



BOOKS & PUBLICATIONS 



FREE Pamphlet over 400 Self Improvement and How To Do 
Booka. totorni a aon Cantor, 22frO SeuVi 481 Street. Ooptoy, 
PA. 16037 ■ 

MVB Money On Piaaorfp8on Dfuga ... HoaHo booMal .. . 
by PhannaoW . . . send $3.96: Heaffii AM PuHcaHona, P. O. 

Box 77M. Grandvisw, MO, 64030 

"SURVIVALIST'S Book Catakig" Ruth SI .00. Ken HalsT 

(202). McDonakl, OH 44437-0395 

PUBUSHER'S OVERSTOCKS, BARGAIN BOOKS. 2M0 

Titles, all Subjects! Free Catatog: Hamilton's, 98-61 
Clapboard, Danbury, CT 06810 

FREE Book. Prophet Elijah Coming Before Christ Megiddo 
MMon, Dept. 93. 461 Thunton Road, Roehaator, N.Y. 
i4ei». 



4a6BIUOHIllWiaPIIM£M1IONB.LMS1.00LBrtdgaB, 
Boa 4413M, HolywiOOd, A iMHHMt 

dance, Happtneaa. Writo Today! Pontolne Enteipriae^P6, Box 

156, Hialeah. FL 33011. 

FREE Self-Improvement Book Catalog. 400 Titles, Cobb's, 
17435 Imperial Valley, Suite 1810. Houston. TX 77060 

HOW TO GET OUT OF DEBT FAST AND GET AN EXCEL- 
LENT CREDIT RATBH. ReveaKng book not availabto ki 
stores only $6.95! D8WTC, DapL HMJ2. BOK 364. Daa 
Moines, towa 50302 

CATALOa. Oimr 80K oH on fantoiia name band lamt. 
$2X».WaitomPiodui:to.8R2.fl<»272A. Coulee City, Wash. 

86116 

PERSONALIZED Chiklren's Library, Details. $2 (Refund- 
able first order). Unusual AMERICANS WHO CAREDI Book 
$5.00 OPEN HOME LEARNING CENTER. Details. Jonka, 
Box 19002, OaMand, CaBtamto 04616. CaMomtana add SMaa 
Tax. 

HOW TO QET YOUR COLLEQE DCOHH WITHOUT 
ATTENDBM CtASSCS Send 610.00. Adu* Degree 

Programs, P.O. Box 36789, Los Angeles, CA 90036 



PLAYS, SONGS, MANUSCRIPTS 

WANT Your book published? Learn how we publish, adver- 
tise, promote distrlbufe All subjects Free booklet PM, 



MUSIC INSTRUCTIONS & 
INSTRUMENTS 



POWERFUL New Keyboard Playing Course. Exciting Ban* 
elits, ProMusic. Box 86B. BrookfieM, CT 068040096. 

POEMS Set To Musk:. Nashville Muste Piaduc6ona, Bex 

40001 -PM, NashvWe. Tennaesae 37204. 

PIANOS, PLAYERS, PUMPORGANS. Rebuiklandiapalr. 
Catakig of HonvTo" books, KM (refundable). VeaW Pnaa, 
Vastol 11, New Yoric 1366a 

SUPBI-BAVKIQS GuMar SWnga, Aooaaaoriaa, BiMto 
Padala, Mio i ophonaa. etc Fraa CMIoq. 8upai**8ava Muato, 
Box 0*4, Moiganton.N.C. 26885 

FREE Catakigl Kits and Completed. HarpsKhords, Ham- 
mered and Appalachian duteimers, guitars, banjos, mandolins. 
Hughes Dulcimers, 4419 West Colfax, PM, Denver, Cok). 

80204. 

ACCORDION Top Brands, (^rdovox. Buy Direct. Tremen- 
doua Oisoounia. 'Tradea accaptod. Fraa brachura. PM, 
AeeoRHon-O-RMna, 16 Waal 18tt« SIreal. New Vorii, NY 
10011 
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MUSIC INSTRUCTIONS & 
INSTRUMENTS 

(Contliwd from pr«c«dlng p«g«) 

PLAY MUSIC BETTER through understanding Chords as 
uaed to create Musical Ideas . - FREE INFORMATION - 
Mu* LMmlng ayMm PubMIng (9-PllD, RDS, Bw 148, 
0mi>.IIYl4WW 

MnMIATIOliU^ to iMkMi. lyltwio f 

sMnQMl bMlninieiita. Imported woodit psrts, eooeesortes, 

kits. Fine Geimaivmade violins, violas, cellos. t>asses and 
bows. Send 2Se for catalog. 10% Credit Certilicate will l>e 
eiKlosed. International Violin Company Ltd.. Dept. Fl. 4026 W. 
Belvedere Ave., Baltitnore, MD 21215 

BAGPIPES - $60 Up. Brochures $2. Mideast, 2817 
Cameron, Melboume, FL 32901 

VIOLIN, Guitar. Banjo. Mandolin Making Materials. Acoas- 
sohes. Books. Piano Tuning Kits. Catalog $1.00 International 
Luthiers Supply. Box 15444. Tulsa. OK 74112 

FIDDLE Making SlmpUfiadKJL FMdl* Wgfl»PM,BM 18Sa 

McLean, VA 22101 



ELECTRIFY Player Pianos, Pump Organs Quckly. Inex- 
pensively with Lee Silent Suction Units. Writs: Lee Music, P.O. 
Box 308F, Culver, Oregon 97734 

MOUNTAIN DULCIMER Instruction. 2 Books and CusMa 
Tape. S1 1 00 Send BASE for brochure. MeadOWHWk PNM. 

Box 817Z-C. Praine Village. KS 66208-0172 

PLAY PIANO-ORGANI Easiest method ever' Guaranteed 
results' Free Information InstaMusic-PM, P 0 Box 30309. 
Ptioenu A^i^c-..^ BbC:A6 



SELF-IMPROVEMENT 



SUCCESS CAN BE YOURSI Free catakigua of best selling 
success books on tlie mariteL SASE to: Ooal AeMwvn, aOOO 

W. 14tfi Ave., #2, Lakewood, CO 80215. 



"ALTERED STATES" WITHOUT HYPNOSIS. NEWI 
Time Compresskxt" Tapes double subliminal perception. 
PowBriulfiuboofwctouatnlhwHiceai Wv i to aiiwiiii(|l<i I w iu m 
FUM tdanMIe raport nvCHOOVHMRCS, Box 9S0e-SlSA, 
Austin, Texas 78768 



■PUCATIOW * INSTRUCTIONS 



WBimiQ TWUNMO. BtDc and AdvancMl tor Major Pro- 
ossaea — Arc (Stick), MKa, TIQ, Gas, Pips all processes. A 
new-pwl l school. Approved lor eligible veterans. Accredited 
nwmbar NATTS. Approved Ohio 70-12-0064 NT, Write for 
•ehool buMn and course adwdule. HOBART SCHOOL OF 
WEUMNQ TECHNOLOQY, Box 82, Troy, OH 4S373. 



ELECTRICIAN. Learn at home in spare time wrilh no previ- 
ous experience. Inatallatnn, maintenance, construction, NgM- 

Baa ^AIa A A^ m m » M^mmlm m *■ ^^ka ^k^Aa tA^rfftA* 

log, nBBinQi mm OOnOWOnWQ ippW—liHi. mi W WCM* WflWK 

ICS BsoMeton School. Dapt PBCSS, Seiantom PannayhMnIa 
16515. 

MFMR Cetoman And Olhar Ouldeer Camping Equlpniant. 

Learn How In Your Spare Time. Proven Honrie Study Method. 
Accredited School. Send For Full Details Now! Modem 
Schools Of America, 2538 N. 8Th Street, Dept. PC, Phoenix, 
AZ 85006 



DRAFTINO is a great career! Men, wnxnen. No prevkms 
aqwianca or ipadal talent needed. Wa Irain you at honw in 
ipm flma. Gal liaa lacla. WrHa: North Ainarican Schtxil ol 



M M OnHND As QacjlMiiL/VMao Amwataanl Qma 
Technician. Ona Of TTia Faatoal OvoiNlnQ Raids In ina Wortd. 

Job Placement Assistance. VA BerMflts, Gov't Loans And 
Grants. Write For Brochure Or Call: 702-873-2345. Nevada 
Gaming School, 3100 Sinus. Las Vegas, Nevada 89102. Our 
10th Year. 



RAISE YOUR MTELUGENCE LEVELI Send lor Plan 
«lhlell «M halp aMtyons In (atnily enjoy higher level ol IntsH- 
genea. $3.00 to: Mtohael Gordon Publkratkms. Box 396 PM, 
Pleasantville, New York 10S70 



FREE CATALOG — LEARN AUCHONEERINGI Full and 
partial aeholaiahlpa atialabli, NaahvlBa AueMen School, 233 
E. Qaines St, Bok 190, Dapaitnant 2. La«n«noabi«g, TN 
36404 

■OOKKEEPING Or Accounting! Easy home-study plan 
pnpaiaa you quickly to do your own Ixioks or others 
AppRNadfor Veterans. Free Accounting Career Kit Write 
Accounting School, Dept. PBC82. Newport Beach, CA 
92660 



"JET/GAS TURBINE CAREERS!" Homestudy courses — 
theory, maintenance, overhaul — Established 1957. 
AMERICAN JET SCHOOL, Department PM-3. Darby, 
Montana 59829. (406) 349-2100 



SERVICE KEYBOARD INSTRUMENTS Piano Tuning - 
EMMto Oigm Sarridng. AOCHONTB NHBC - Fiaa 
BooMM. NUB ■RVMir SCHOOl, Oapt P. PO BoR 201SS. 
8aaninanto,CA 95620 

I 
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RBBCHWORtDWneCOLLEQEOPAUCnONKRttlG, 

MC. Worid's Largest-48 Years. Tenn soon. Free Catak)g. 
Approved for VA. Modern Auctkjn Library "FREE" with enroll- 



AlWniALH-'nia WoM 60.000 JobalTop pay. TiMBpor- 
iMlan. Compuiertead laporta 9»M. JsbMU. Bw 6B1E, 
Cyprees, CA 8063a 



ment, 515-423-5242 - Col. Gordon E. Taytor, P O Box 949, 
Dept. 19. Mason City, lA 50401 

BARTINDBIQ-BarManaoamanlHomaSMy.BwHnding 
■nalnlng.ae4»< Ban Fwnanda Head. Otondala.CAHao« 

UNIVERSITY DEGREES BY MAIL Programsl Bachakxa, 

Masters. PH.D s . . . Free revealing dalalto. Ocwnaaing, BOK 

317-PM8, Tustin, Calilornia 92680. 

EXTENSION And Post-Graduate Awards in Phikjsophy. Art, 
Science. Botank:, Medkane, Homeopathy, Radkink», and oth- 
ers. 30 subjects Curricular free (airmail SI .00 rehjndabla). 
Registrar, Sussex College of Technology, Highfiekl, Danehill, 
Sussex, England 

RADIESTHESIA, Radksnks, Dowsing E.S.P. Courses and 
Equipniertt Illustrated Catatog $1 .00 (lahmdaMa) EataUHhad 
27 yaara. Dept. PM/R, Bruoa Copan, HIgMiild. OanahB, 
8waa>.BiBlindRHl776X. 

LEARN Ailaap or awake. Records, tapss, equipmanH FMa 

catakjg! Drawer PM-400. Ruidoso. New Mexico 88345 

AUTOSUGGESTION. Sleep-learning headquarters! Tapes, 
raoerdd bock*. GIganlicGalalag ftae. Research Aaaociatkm, 
Biat diPM, Olympla, WaaMnQtort O6SOI . 

UB I BU IiV B P iotoaile n . Ea^ how Putf- twa lla<>cfcof 
lapal pin. eaiWeala fcituia. ftw Iaiilo n N I nw ilg rt G H TtaWng 
Sdioal. Dapt CP. PJ. Bck41» Loa Awgalaa. CA60041 

MBTANT MEMONV . . . NEW WAV TO RBMBnai. No 

memorizatk)n. Release "photographic" memory. Forget noth- 
ing! Liberates extraordinary knowledge, talents. ESP. Immedi- 
ate results! Free information. Institute of Advanced Thinking. 
845PM ViaLapaz. Pacilic Palisades. California 90272 

COLLEGE DEGREES BY SPECIAL EVALUATION of 
EXISTING Credits & Job Experience. Fast. (614) 063-1791. 

Write; Box 13151-M9. Columbus, Ohio 43213. 

ACCREDtTED College Degrees By Mail. Details. 
GRADUATE REFERRAL SERVICE, 3010 Santa Mank» 
Blvd., Suite 173-PM, Santa Monka, CA 90404 

CLOCK AND WATCH REPAIR Books. Free catalog. North 
Amerkuin, Box 77-AWA, Fox River Grove, Illinois 60021 . 

LEARN Sawing Machina tapairing. A prolitaMa Trade. Easy 
to learn. madaMHa. SawtagCaniar, 167 Fa RochaHa, OA 

31079. 



BE A DETECTIVE. Free Information 

Box 191. Hanover, MA 02339 

USED Courses! Books! Lists 25e. SmWl'a, 124 
Marlborough. Salem. Massachusetts 01970 

IVPCWWIBR Rapair at home. MonaymaMng oamar. 
Typewriter InaL. 147A Ciaolia. Patofaon, N J. 07808 

HANDU YOUR OWN LSOAL APPAIRS - or start a new 

ir. Ooiparatkjns. Wills. Real Estate. Divorce. Contracts. 
. much more. Accredited PARALEGAL program 
instnidad by attorneys - home study. Free Catalog. 
SOUTHERN CAREER MSTTruTE, AdrnkiMraOon. Drawer 
2158, Boca Raton, Fkxida 33432. (305) 388-2522. 

HIGH SCHOOL at home, no classes. Dlpkima awarded. 
Itriormatkm FREE, phone free anytime 1 ■800-228-5600, or 
^^^^mric&^SOioot, Dapt 30946, 650 E. 56m St. 

PhD^...F>aanKlir^' 
Tulia, OK 74145, 

HOLOGRAPHY 60 
MUSEUM SCHOOL, 1134 
(312) 226-1007 



Washington, Chicago, 60607. 



now* United SmvIoMi Bok 132^ WUinlnolDnt DC IflMS. 

COUeae 8 c iioiai*lpa AwaaMaM mm Htm. bok 

eS36PM9. HMcnat Cantor. CA 933864S36. 

DESIGN Strength Cateulations Made Easy. . . . Free Proof 
.... Designers Manual, Box 1073-G, Scoltsdale, Arizona 
85252. 

SAVE $$. Accredited Undergraduate/Graduate degrees. 
Mfeifenal/No tiaaMancy. Fiaa datola: Oounaalor, Box 30S7M. 
Kent, OWo 44240 

nUNMraHOmATEChikken To AcMava In School FOr 
What WOriMd WHt Mine. Send $1.00. PRwd Parents. Box 
686S, ChartoOaairMa, Virginia 22901 

EMPLOYMENT INFORMATION*"" 

A JOB FOR YOUl Do what you love doing. Be well paid for 
IL SImpto guaiantoad method, oomptoto. 63.65. CAREER 
PATH. Boa 2026. WWartmiy. CT. 06722. 

mum* ownsBM. paaawar?? s6.oo . . . ica, bok 

73642P, Hoostor, TX 77273 

FLORIDA EMPLOYMENT NEWSLETTER. Complete Sm- 
shine Stato Ckiverage Weekly. Free Details: Fen, Box 845PM. 
Ji«i*ar.FlofMa 33458 



JOBS 0VBRSU8 . . . (tioludtag AlailiaO Ftao Datola, 

Gkibal EmploymanL Box 606^ National Oy. CaMonria 

92050 

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!! 
Cokvado, Idaho. Montana, Wyoming!! Cun-ent Openings — 

Al OonvaHonaU Free Details lnMnnounlaln4, 3806 

Birch. Chayanna. Wyoming 82001. 

JOB* Ovanaaa^io monay toat laOAlO to WMIOO ptoi 
per year. Ca61-T1»S4a-6eOO. Ext 860i 

JOBS: eOUNMOa WYMB Na i UTAH, IDAHO, HON- 
TANAi Convutoitzad nawltonar wtti 200+ new Joba each 
week. Frae details. MOUNTAMWEST, 925-PM Canyon, 
Logan. UT 84321. 

INTERNATIONAL COURIER! No axpartanc* required. 

Wortdwkle travel. Top Pay. IntarmaHon— tlOM. Dapt PM, 

Box 665. Ridgefiek). NJ 07657 

GET TOP JOBS! Guide ouHkiaa how. S2.0a PM 

Associates, 2328 Dalton Dr., Pelham, AL 35124 

OVERSEAS . . . ALL OCCUPATIONSI Worldwide Directo- 
ry (200 • companies) and complete information — $3.00, 
Opportunities, Box 19107AI. Washington, DC 20036 

MOTKIN PICTURE AND TELEVISION PRODUCTION 
JOBS! Gukfe listing Positions, Duties, and Wagaa46.00. 
Regency Publications, 164 N. Blackauno. 8l«a MOSP, 
Fresno, CA. 93701 (CA. res. add 6%) 

COMPLETE EMPLOYMENT MANUALIII Free Oattf 

HImartt, 932-C Knowles Lane, Logan, Utah 84321 

HOW to earn fistfull of money with newspaper clippings full 
details, send Si. 00. J. Cooper, Box 3784. Modesto, CA 
95352 

ONSHORE- Offshore Oil Rig Jot>s. Over 125 drilling com- 
panies. Names, Addresses. Phone numbers complete plus 
construction, Diving companies rslated to oil Industry. Send 
Siaoo to: WaNar, 6796 Vltanior Rj«ar Rd., D aa i a nt a r , AL 



ARE YOU LOOKING FOR EMPLOYMENT? Try our Claa- 

sified Section ! It costs only $5.25 per word. And. if you wish to 
run all or part of your ad in tx}ld capital letters-you can do so for 
as little as $1 .00 per word additional. Act now! Send your ad to: 
POPULAR MECHANICS. CLASSIFIED DEPT. 224 WEST 
S7TH BTREET, NEW YORK, NY 10019 



HELP WANTED 



AUSTRALIA WANTS YOUl Jobsl Big Payl TransportoHonl 
Newest Handbook — 62M. AUSIMLMN 
INTERNATIONAL. Box 19107-AI. WAB I MN OT ON, DC 

20036. 

OVERSEAS Employment . . . $20,000 - S60,000^. Free 
Report! Employment, Box 19760-AI, Indianapolis, Indiana 

46219. 

OVERSEASIII Offshore, Onshore!!! Report $3 ICA. Box 
73542P. Houston, TX. 77273. 

AU8THAUA —Jobs! PakI Tra nyortatxx i! Nei wst Em^ 
af IMtno 62JXI — Boartaa. 729 lAtooiSawn 8L, PMadalpMa, 
PA 19144 



FOR INVENTORS 



PMBMT AND OMLOP Vtoiff bwanton. RagMaiad 
Patoni Agant and Ucanaad Professional Englnaar. Send lor 
1 PATENT INFORMATION Every Inventor Should K 
I L. Miller, Woohmrth Building, 233 Broadway, i 
3612-M, New York, N.Y. 10007 (212) 267-5252. 

INVENTORS: Free Informalkin on offering your invention 
tor sale. Kessler Sales Corporatkjn. C-5-F1 , Fremont. Ohk) 
43420 

NONPROFIT Foundation helps inventors. Wklest range ol 

aantoaa. Fiaa nooiding tornia. Fiao avakiatkin. AffUiated 
Invantoia FBundaltan, 801-B, Iowa, Ooloiado Springs, CO 



MVENTOns—BTOP Baling VbunaiMaBheitlHaarDM 
a Veteran Inventor haa to Adutoa. 60 IHmAa Caaaalto and 

Print Materials. $15. Eagle Ona PioducUona, P.O. 6713, 

Duluth, MN 55806. 

INVENTORS — United States Patent Office Searches. 
Patent Devekipnient Engineering and Marketing ol your 
Invaitfona, idaaa taWi ntaniilacMaia oonbaola. Bind tor 
FREE BWENTION CERTIFICATES and Invention Intorma- 

lon. Serving Inventors Since 1948 GEORGE SPECTOR, 
LICENSED PROFESSIONAL PATENT ENGINEER. Former 
UNITED STATES PATENT OFFICE EXAMINER— 3615 
Woolworth Building. New York, 10007 

U.S. PATENT CMice Searches. 234 Broadway. Room 361 5, 
New York 10007. Free Invention certilicates. 

PROTECT Your Inventkin. Registered Patent Attorney. 

lema Given Special ConaidaraEion, VeryRa asoni btoChaipas. 

Winto tor Frae Intomiaiton. Paul H. Qallagher, 2530 Crawtoid 
Ave.. Evanston. Illinois 80201 
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BUY IT WHOLESALE 



(Contlnmd from pr«c«dlnfl p «g«) 



REGISTERED PAT ENT AT TORNEY Washington D.C. 
Subufbi* OonflM A* KMlMNrinoit 414 HunQsrtonl Drirai 



MTBir ir BooiioweMi.vi fm 

Fondutac RIchmend, VA 89289 



■WBmms Patent Your hwanlion. fm hrilW OMwMh 

tkm. We are Registered by the U.S. Govatnment. VIelar J. 

Evans & Co , 4637 Eastern Ave.. N E , Washington. DC 

20712. Since 1898 

PROTECT YOUR INVENTION. RaglMrad Patent A■o^■ 
ney FREE Preliminary Review Of Yai» DaacrfpHon. BOR 

392PM, Millwood, NY 10546 

PATENT YOUR Invention Yourself!! 
Examlnar. 7400, Washington, IK 20044 

nn niMJCnv for iHMfilliifit. NMcMf IMpKlriM aMk 
"Pmh Ratswss". kMnicliaMi hnflWwmw NomMc, Biw 
3821, SliBMwa, K8. 86803. 

COMPLETE MARKETMQ AaaMTANCE mTEMCW 
UNPATENTED INVENTIONS. STSXW. DRB, Box 8048. 

Burbank, Calif. 91510 

INVENTORS NEWSLETTER good reading FREE gift lor 
writing. INVENTING COIilMON CENTS, 204 Gordon Road. 
Monticelk), Indiana 47960 

INVENTIONS, Ideas Becoine FORTUNES. New know-how 
report. Invest $2.75. Zebra House, PM882, 1854 BuRWO 

Road, Rochester, N Y. 14624 

HOW TO PROFIT FROM IDEAS AND INVENTIONS 
Report includes How to Create, Protect and Market Ideas. 
SoOTMS of Hvtp and InlbnnflMon. EnwBBf*Rsltilitf Invwitions. 
Mm How to FM antfor DwMtop Nm PiBduoli. SriMtHloii 
Guawitoad. Sond S4.8S to: R. OaR. 405 W. Washingion. 
ai«B 118, San Olago. CA. 88103 



INVENTORS: If you have an invention lor sale or 
wnte for tree booklet explaining how we can fielp you. 
Sales Corp., C-5-l W. Fremont, Ohio 43420 

INVENTIONS MARKETED! Cash Royalties! FREE INVEN' 
TION PROTECTION CERTIFICATES. GoOfge Spador 
Manufacturers RepresaniaB«aB, WootiiMrti BuMng, Now 

York. N Y. 10007. 

IDEAS, INVENTIONS, NEW PROtNICra WANTED! 
MARKETING Assistance availaWa to MMduals, tinkerers. 

I fcifc iMM.iaiB ■ ■ ■ ■ ■ — ' — t#ia B^M 

univwaMNa oonipsraNi wm lor iw-mi. 



701) 

PMAwgh, PA 18882 



EAIM ROYALTIES. NUPROOUX MTERNATIONAL, 
1877 K. WW 141. WASHWOTOH. DC 20005 

FREE CONSULTATION. NO IDEA TOO SMALL. Discto- 
sure registration. Potential cash or royalities from manufactur- 
ers seeking new kfeas. For free Inlarmatton on how to register 
your klea, call or write: AMERICAN INVENTORS 
CORPORATION, 59 Interstate Drive, Dept. PM, West 
Springfield, MA 01089. (413) 737-5376. A Fee Based 
Marketing Company. Olfices Coast to Co«»t. 

WK ARC A inanufaclunr saMiig IntMnUona. Pac Trade, 
•18 SaaMa First Bank Building, Abardean, WA sasao 

REAL ESTATE & FARMS 

FR tBI WO FM MolldayCataloglOwr 8.400 oounttypiop- 
ailioa Usscilbed, pldurad! Land, farms, homas, buslnassas, 

on, retirement values! Selected best of hundreds of 
I All Across America' STROUT REALTY, Inc. Plaza 
Towers, Dept 5800. Springfield, MO 65804. Call toll free: 1- 
800-641-4266. In Missouri call collect: (417) 862-4402. 

NEW . . . FREE . . . FALL CATALOOI Top real estate values 
ooaat to coasil Plaasa spacMy typa pmpsity and locaHons 
daairad. UNITED FARM AGENCY. 812-PM Wast 47lh. 
KanaaaCliy. Mo.a4iiz 

OZARK8: Soente: Peaceful; Clean Environment, Informa- 
tion Umbenhower Realty. Box tSC, Wilknv Springs, Missouri 
65793. 417-469-2764. 

EaBkiaiwa LiaL Amaiican Fann Agancy, 71 Noilh. 
71883 



HUNIMQi fWMNB PNOHMTm Ftwn 8*7. la $107. par 
am m Canadal Sand FOr FREE CftTALOO. hwadnianl 

potential. 2 year exchange privilege. Canadian Esiala Laid 
Corporation, Dept. 23C, 2411 Yonge St,. Suite 303,TOninlO. 
Ontario. Canada M3P 2E7 (416) 488-0444 



EXPORT-IMPORT 



-1^2500 "Fast-Sellers." Frae BroefHHaal BalMghleo. Box 

8130S-B9. Cleveland. Ohk) 44101 



PLASTIC BAGS 



ALL Sizes. Buy Small Quantities. Free CaWog. SAKst 
6151-C Colialh, Van Nuys. CaM. 91401 



BELTS and Buckles. Complete line last sellers, including 
truckers, motorcycles, wikflile, westerns etc. Big Profits. Com- 
plete dealer set up. Catalog Sl.00. Anchor Spodaltlas, Box 
3858-BPM, North Provkienos, Rl 02911 

8AVEt FREE CATALOGI Motorcycle. Snowmobile. Small 
Engine Parts. Woodstoves, Log Splitters. Energy Items. 
Manulacturer s Supply. Box 1S7-PM3, Dorchester. Wl 
54425 

400,000 BARGAINS Betow Wholesale: Many Free! Lk)ui- 
datk>ns . . . Ck>seouts ... Job Lots . . . Single Samples. Free 
Dalails. Baigainhunters Opportunities, Box 730-A, Holland. 



CUMEOUT Jawaky 5S« dozen. (Catakig 25c). Roussals. 
107-1831 Dow. Aillnglon. MA 02174 



SamplasI DDN, Bon 20152-PM, Femdala. MkWgan 48220. 

BELOW Wholesale: Clothing, Jewelry, Cloaaouts. Catak)g 

$1.00. Torrow Mac, P.O. Box 3333PM. Anderson, SC 
29621 

BATTERY CLOCK MOVEMENTS. Hands. Hardware. Fin- 
est Quality. Discount Prices. Catalog $1.00. Relundable, 
Yankee, Box 26. Thompson, Connectcut 06277 

EARN Money sailing rings, Jswelry. buckles, watcfies— buy 
direcL 130K below lalaiL Oitlog $1.00 (relundable). Anka- 
PM. BOK 89. Wat Waiwlck. Rl 02893. 

BUCfOES, Balla. UgMarCasas, Hatpins, Trucks, Motorcy- 
da. Coina. aiparta Wholaaala And Baloiw. FM Catalog. C8J 
DlaWbii8ng.Boit9B07l.PMS.8chauwbuiB.IU- 80186 

FANTASTIC 300% profits quality rings, jewelry low whole- 
sale prk»s. Catalog Si. 00 (refundable). Rainbow (PM) 
Creations, 160 Waveriy Place, San Frandsco, CA. 94108 

ADVERTISmq AQENCIES, ADV. 
SERVICES MAILINO LISTS 

MAILORDER ADVERTISERSII Classified Advertising can 
ba moat PioHlaUa and RawaidbiQ. Prablam ia to Knovr Wtiat 
To Do. WhM Not To Do. Cokmbla can halp you with your 
Maikirder Program. Over 25 years Classified Advertising 
Experience. Knowledge of Best Pulling Publicatk>ns. Expert 
copy service is all yours at no increase over Publisher's Stan- 
dani Ralaa. Chwioes are you wH SAVE MiDNBV.WHiaiDday 
tgr llraa datali plua your Irea copy of "8U&0R0IR MMER- 
nSERV RATE IHIDr'. OOUMBW MWERIWNG 
AOENCV. BOX 128»«Mi RtCHHOND, HMMANA 47374 

BUSINESS SERVICES 

STOP addressing labels by hand— Pioiasaional labala 
monthly. Information. Post I shall. 1811 Poal Aranua. 
PM9PL. Torrance. CA 90501. 



BARCO Type Fbundats. Type and Rublier Stamps cata- 
kiguo. Man 31.00 tahmdaWa on IM order. 237 S. Evergreen, 
~ 80108. 



RUMEW STAMPS. Your 3-llne address mada for 8^00: 

, Dept Pe29M, Box 58311, Louisville KY 40258 



OFFICE SUPPLIES 

HOW TO 8UKE MONIV 1HR0U0H CLASSIFIED AD- 
VERTISING. Booklet showayoulww to start your own busi- 
ness with Classilied Adveitring. ONLY $1.00 FOR BOOK- 
LET — ($2.00 coupon lalundafalB with first order). H.E. 
KAPPEL, POPULAR fMCHANKS, OWT. P, 224 WEST 
B7TH ST., NEW YORK, NY 10019 

ilULTIORAPH, MIMEOORAPH 

NEED AN INEXPENSIVE COPY MACHINE. Make a dry 
printer yoursell. Buy a photocopy of the plans as they 
appeared in P.M. Price 7Sc. Send orders to: Popular 
Mechanics, Dept. PMC9. Box 1014. Radto CNy Sla^ New 

Yort<. N,Y. 10101 

PRINTmO pmSSES, RUBBER 
STAMP OUTFITS 

TYPE Fonts. Hand Printing Presses, Supplies. 120 Pages. 
$1 .00 Deductible lirst order. Acme Type. 1720 N. MarshlieM. 
Chicago, 60622 

PRINTtNG Presses, Type, Supplies Lisl 60c Tunbaugh 
Printers Supply, Mechanicsburg, PA 1 7055 

TYPE for printing. Catalog SliXMaductible 1st order. 
OMakarqiyTVpa.HJ).8,Boicl34.Hanaybiook. PA 19344 

MANUFACTURE Rubber atampa. Regular and Pia-lnkad. 
Catalog 1 -800-851 -494S. Jackson. BrownavMa Rd.. sua ML 

Vernon, IL 62864. 

PHOTOENGRAVING Cuts Made. Dalouisa. BoK 106. iaiip 

Terrace, New York 11752 

COMPLETE Rubber Stamp Outfits. Supplies. Same day 
shipment. Sign Engraving Machines, Wholesale Catakig 
81.00 Dadusilbla. Star Stamp, 1780 N. ManMMd. CMoago. 
80822 

PRINT YOUR OWN- Printing presaaa. typa. ai«plaa 

direct from factory. Send $1.00 lor catalog and saniplaa to: 
Kalsay Co.. DM, Mandan, Conn. 06450 



PRIMTIMO AMP SUPPLIES 

QUICK Copy Printing. Low Prices. Write: NMIcmillda. 614 

North Main, Bloomington. Illinois 61701 

LETTERHEADS, 2 Colors. W/anv. 817J0. L««, 34 POSL 
Newfoundland. NJ 0743S 



FIfM 8vnplSB> BQ) 



2501 SapHng. Qtamhav. PA 1611« 



imeOUHt Ptioaa, LalMiaada, Envelopes, Flyers. OA 
GrapMea. P.O. Box 2385. Carol City, Fk)rida 33055 

QUMMED LABELS 

1000 Oimmad Address Labels $6.50. Franklin, ia01M 
Bfaabatti, N. ChlGaoo. 860084 



OIFT SHOPPINQ 



PARKINQ Meter Lamp. Genuine artk^ conMftad ID hand- 
aonw lamp. RirOiar dalala. Robin Sun. 431 0 Alaghany, Eda, 
PA. 16S09 

GIFTS - Charming. Unkjue Selection. Something For Every- 
one. Catalog Free. Gilmar Gilt, Dept. 4LMP1, 1716 Ocean, 
San Francisoo, CA 941 12 

CLOCKS, WATCHES, OLD QOLO 
JEWELRY 

HIGHEST CASH for Gold. Jewelry, Gokl Teeth, Rings, Dia- 
monds, Watches, Silver, Platinum. Mail Articles Today. Fwa 
gm with Intonnallen. CNeago Gold A Ptaotaia Maials. 6 E. 
Monma, Dapt 188. CWeasa. 80603. 

WATCH And Clock rspaWng books, tools, wanrlals. Fraa 

Catalogs. North Amariean, Box 77-AW. FOx fVver Qiom, 

Illinois 60021 

TAKE NO CHANCES. Deal with oldest, most reliable tinn kl 
okf gold business. Established 1934. We buy Odd. I 
Platinum. Diamonds. Highest Cash. Free InformaUoit I 
induslrtas. 28-A East Madison. Chicago 60602 

WATCHES, Deskdocks from 87 JO. 
814J0. Acandla. P.O. Box 5676. 



Balllnghain, Washington 



DIGITAL watches repakad- $12X10- al bcanda. WiHe for 

free mailer and details: DaNaDlglM, 8865 O0ltha8lar8L,Na«r 

Orieans. LA. 70126 



LCD taakdi S2J0, PBnaialch 3340. CMogua $1.00. 
RalMl.P.a Box 33810, r 



MIM QUARR CLOCK MOVEMENTS, $6.98 Each. HwdS 

Free Si 50 U.S. Shipping. Jonah's, P.O. Box 60044. 
Richmond Beach, WA 98160 

MAKE CtOCKS • BaHary Cloek MoMmanla $7,95 and 
Lowar - Chhna - Elaokic - Diala - Nianaiala. Sand 80a Fior 
brochure - Also Laiga Rapair Parta Catalog tMO. Clock 
Repair Center. 220-17 Jamaica Awa;, OspL 2. Quaana VBkva. 

N.Y, 11428 



GOLD 



Panning, Concise Instructions $5.00. RoUan 
Distributors. 6511 - 124 StreeL Edmonton, Alberta, Canada. 
T8H3V4 

ELECTROPLATING With gok) and silver! Easy to loltow 
instructtons! Photocopy of article as it appeared in a past issue 
o( Popular Mechanes available lor $1 .1 5. Send order to: PM, 
Dapt. PMCO. BoK 1014. Radio CNy Sla., Nai» YMi, N.Y. 
10101 

PWBCIOUS STONES > MINERALS" 

GET Free catak)g no serious rockfKXind, gem cutler, jewelry 
maker, hotibyist or creftsmsn can be without. Full ol bargains, 
exclusive items, tow prices from largest suppliers and author- 
Hlas kl the fiek). Free new catalog just oft Hie press, yours lor 
the asking. Write: Qrieger's. Oapi 1 , 900 South Arroyo Pkwy. 

Paaadana. CaMOmia 91108 

nUABUIIl WMDBMI 

WHITE'S Metal Detedors Catalog $2 00. Refundable With 
Order. Treasure-B, 600 Pleasure, Mundelein, III 60060 

FREE Buyer s Qukfe, Garratt Oataolora, OapL PM82, 2814 
Natkxial, Gariand, TX 75041. Tell Fiaa 1-800427-4011, 
(Taxaa) 1-800-442-4889. 

run Lost eebis. jawairy, buriad baasure, goM 

relics New revolutionary patented detector analyzaa 

tremendous range, no ground pickup. Free catalog, 
4729M N. 7th Ave,. Phoenix, Arizona 85013 

TREASURE- Locate quarter mile away with ultra sensitive 
kicalor - brochure frae. Research Products, Box 270270 - 
AMC. Tampa. Ftorida 33688 
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TRIAtURI nNDERS 

(Contliwd from pr«c«dlng p«B>) 



GK)LO, SILVEIt, coins, rallcs - Find with unique patanM 



Hen. noil*: Taehna, Dtpl C3. 11900 MonUna Awanw. B 

Paso. Texas 79935. 

PBOFITABLl OCCUPATIONt 



I make big money! Fraa 
TakPubs, Box 245e-P, Ooville. CA 95965 

REPAIR Lawnmowers thousands of pafis and tools. Whole- 
sale list 35c. EHwanser's. 15 Canal St.. Poft Jervis. NY 
12771. 



FREE Catakiga. 
Tools, supplies. Ml 
TWM 75201. 



■If oonononng nangsranon* 
Deolln,a016CMlaii.r 



inr* IM1VI Auollon 8flhool» PL ftnNh^ Afk, 78B03> RaflUinf 
& HoMM Mudy, VMmwi AppiBvsA 

PiA8ttlKIMPntlP)«fflaWtliem«bualnaaa.MaldaaMll- 

able. Details: Lynnette. 6251 C Mentor Parte, Mentor, Ohk> 
44060 

_MMC E»0HOUBAtHo in>SmdhlM llngPM^ 
DMiIk ElcMnOi BOK 445b SMVNiWf^ CA 88287 



MAKE EXTRA MONEY DUMNQ YOUR SPARE THKI 

Show our New Urw of Calendars, Pens and Popular Advertis- 

Ing Gifts to local firms. Prompt, friendly service from small town 
AAA-1 Company m our 73rd year. No investment or collec- 
Uona. Weekly oommisssions. Be your own boas. Full time 

~i — ■ , 1.^. U^J^K 0^^^^ Ob^b^^^aa 

L NO W^MMnn fNOMMMja wVnM mK rwmm M«MM)f t 

. CO, Dipt PMCB. NwMan. loM SOaoe 



MOHAL UMMiOET ■■HBCNIH) Hl^ 

P»01»10W 

EARN Extra Income Distributing The Wortd's #1 In-Home 
Bacteriostatic Water Treatment Devk». Your Future Unlimit- 
edll G. Ford's, Bon Del, 2949 W. 32nd Ave., Vancouver. B.C. 
V6L268 

SEU. record albums. Write: Reoord Agency, 2831 Abbie 
Street, Shreveport, LA. 71 103 



teu QRIVHIO OLOVCS. tsw 

cmmi BOK aer, PMwA, 40001 



GET immedlale commissions Take onlers for quality 
Mason Shoes from friends and neightiors in your spare lime. 
No risk. No investment. Wnte today. Mason Shoes, K669, 
Chippewa Falls. Wl 54774 

SPARE TIME CASH. SeU famous Hanover Shoes. Sam- 
pla»w<wW lf>w.MpwipitlinBiiiitdi«I.NoagaiiinitBl9 
oonmiiiions. Hinow 8lio#t Dapt. 3S84, Hanovar, PA 

17331. 

8MCERE BOOK SALES AOENTS WANTED NOWI Pait- 

time or full. Do not confuse with usual worn-out offers. No 
experience needed. Full details send $1 .00 to: G.W. Blagg and 
Company, PIM982-1, 416 West 2nd., Madrid, Iowa 50156 

PHMTWO Advertising Salaaroan— ExcalanI moiwy mak- 
ing skfeline selling DecatoomaniaNaiiwF ' 

ties. Advertising Specialtiaa, aign MM 

XL, Boston. Mass. 02119 

SINCERE BOOK SALES AGENTS WANTED NOW! Part- 
Time Or Full. Do Not Contuse With Usual Wom-Out Offers. No 
I Hnitt . M om mtmltiM Tk n w Ukaa 
I IMi Nmoihit IMtoomin 83140 



il Sand $1.00 tor M DMrta: 
CribaltPuMMwie. P.O. Be«3aA. Cordova. MHnolaeiao 

■MTANT SALES MAKE COLO CASH Make up to $1 50 on 
single sales for Chemical Ice Meltar Oavekiped by Nattonal 
Manufacturer. Ideal product lor fall and winter income. One 
second demonstratkin sells factories, storekeepers, drive-ins, 
banks, shopping centers, scfraols. One of a kind guarantoa. 
Commisstons advanced weekly. Free kit. write: Pace48,DapL 
222, 8ts< & Indiana, Kansas City, Missouri 64132 

■UWMESS OPPOBTUillTUt 

IMPORT - Export opportunity, profitable wortd-wkJe. mail 
order business from home, wtttKiut capital. We ship plan for no 



DapL R2709. WoodMnd Mb. CMamhl 013S7 



NYC 10016. 



171-J. 



HAKE $15.00 Hourly bulking euMom higgaaa/cases at 
Heme. Huge nationi*ide dammd. nil mil ordara. We supply 
materials, InatuGMone, ewinitMnol FM daMMi. CuMom Cm*. 
6067 De Soto Am.. DtpL C2041. Woodtand HMs, CA 

91365. 



N^HIflE Tw RMunie ■ HouMaNs Jo Am NiWiy iMda 
l5«IOlB*iaaaaon.TMnilliaiiw.VAAfvnwBd.NNlBntlTiix 
Schoolf Mofwsy 2JPi New Voik fflSSfi 

MAILORDER OPPORTUNrTYl Start profitable home busi- 
ness witftout experience or capital. Write for free book, plus 
details. Mail Order Associates. Dept. 31. Montvale, NJ 
07645. 

START HOME BUSINESS, Earn $50,000 yearty aaiiing 
information manuels, by mail. Fiae D«Mk AlpiM, BOK 22BS, 

Bridgeview. IL. 60454 

MAKE WOOD TOYS FOR PROFIT. Toy parts, patterns 
wholesale. Lovebuilt Toys, PM9. Tahoe City. CA 95730- 
5459 

HOW TO START your own giltware wholesaling business. 
QcbMNly pnHWilai lunt and esiy. No eRpartsnoe needed. 
EintoniMlon-iiMlM:Oanli«yHeuae^ Boot 21477PS, San 
kCAWIBI. 



IVa earned S1«7,000 
FMcon, Box 548, WoodvMe, 



I MRMOB Stop By Slap Manual Lum- 
•MNearBuilnaaeEMtltnt AddOntlOiOa The hi BMhel 8 

Not»Mrti,au>Hft.WntH«mwd,CT.Cft07 

SELL Books By Mail. Profitable. Write. Musgrove - 1A9, 
Altus.AR 72821. 

MAKE 2 TO 3 times your cost on hundreds of products. Gift 
items, novelties, toys, carded merchandise, 1001 others 
FREE DETAILS, Elge Specialty. 282 Hartwr Road, Staten 
Island, New Yoric. 10303. 

START highly profitable wholesale buainesaill Oetaito: 
Oilmdm Specially. Box S»424>. Reaion. Virginia 22000 

MAKE 

with mine. Free 
Texas 75979 

CONDUCT HONEST RELIABLE BUSINESS from your 
home. Supply businessmen, your vicinity, with Rubber 
SiHnpe, BuakiiaaCerda, Oielloneii. CM. NoMwr, no ktveai- 
Minl. My book, froni tan yean eoooaeatul aapdilanoe^ givea 
U tnirxmMtnn Banii S7JB, guManteed rtliiritah't. to: Kah 
W>»ne ftp*!, 7801 YMfcAnieniw^BdWe.MhnaeBta 88488 

SPECTACULAR Home Business Wholesaling Gifts. Novel- 
ties, Fantastic Pnifits, Free Details. J. D. C. Merchandise, 39 
Bradford Road, Valley Stream, New York 11580 

HOW To Start a Cleaning Business AVERAGE $1 0 HOUR- 
LY. Send $3.00 for GukJe. Rt. 2, Box 1090A, Greenbrier, Artt. 
72058 

MAKE KK)NEV WOODWORKMO - Eosy piotts making 

unusual gifts, toys, novelties. ReedetaHi. VIMMa,9eKTHue, 

Glen Cove. NY 11542 

HOTTEST Multilevel Mailorder Deal. DeMa: Kevin Keaoy, 

43-2939PL., Woodside. NY 11104 

VINYL S Where the money is! Professionally repair, relin- 
ish, recotor tumilure, kiggage, carlopa. Quk^ easy. Two small 
$2OiobaadayeemiiiMS1M0enierth. Homes, cars, oilk»s, 
restaurants, un l mllad cuatomers. Start earning after a few 
days practice Sensational details free. VIP. 2007 Montroaa, 
Chicago. 60618 

ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without invest- 
ment. Write: Businesses, 92B Brighton 11th. Bnxiklyn. New 
Yori< 11235. 

TAKE Catalog Orders. We drop-ship 2500 best-selling spe- 
cialty products. Lowest below wholesale pnces. Immediate 
delivery. Spectacular home business opportunity. Free Book. 
8M& 8061 Oe BOM Am, OapL 8040, Woodtand HHia, CA 
91388. 

OCT Rich Quick? No, Juat Maedy IrlOMno wOhout Imnat- 



Enle i prl a aa, 1511 Poat Avenue, PM9SM, Torrance, CA 
90601. 

MAKE Millions MANUFACTURING BATTERIES. Supplies 
Available. Everlast, Box 365. Bogota, NJ 07603. 

$1104410 Monthly For Ten Hour Wortt Week! Guaranteed!! 
Homework . . . Start Immediately . . . Pakj Daily - Free Infor- 
matk)n/Applicalion - AHV, Box 1028-A9, Kalaheo, Hawaii 
96741 

MAKC Rubber 



Piollle|ile Bfilftaae, Free 
<00.Timpa,n.38e88. 



I WMOlKIMMB«. BMkiga. NY 12510 



SPARETIME DISTRIBUTORS NODn. UnMnNMl PRIflW 
Proven Automotive Product. Free DeMa) OMnrALOV, BCK 
4457-PM-9, Downey. CA 90241. 

WOODWORKERS - IDEAL HOME BUSINESS. Free Bro- 
chure! Pine Shop. 7eP. West Petertjorough, NH 03468- 
0078 



PIANO Tuning quickly learned will 
Diptoma granted. American Tuning 
Drive. Morgan Hill, Calif. 95037. 



'iTDn'luEr 
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PICTURE Framing— Prolrtable full or spare-time business. 
Easy lo learn with handbook-course "Qukle To Pkitura Fram- 
ing ProMa." t3j00 Gueianlaed. Free ftamingeuppKaa oMelog 
Included. Jape, ISS'PM OevaiMi Noilli, llopld ne , I 



RVAIR HVORAUUC JACKS — DETAU 

WRITE: HYDRAULIC PARTS SUPPLY, BOX 4187, 
BROWNSVILLE, TEXAS 78520. 

DEBTS mPED OUT wWi aecrel Fedwal Lawll Rxtuno 
building FMB MKHn Bluiprinle#B«. UQmngeritob NY 

12540 , 

ffta BOOK 8042 UnkiM Pnwen Enterprises. Fabulous 
■linloiaMiB,'' Second billaHon Income. HAYUNQS, Cailabed, 

CAsaoos 

LKAMI Searing MecMne RapeHng. Man. Woman. Lucra- 
tive ProfHs. Gresslin Correspondanc* School, Box 927, 

Spencer, kjwa 51301. 

$480 Weekly. Home mailing program. Goodwortd, Box 
26233-R. Tamarac. Florida 33320 

$92.00 From Squard Foot Plywood. (Huge DtmmSf. 
Revealing Pnnl 889. (RiiiMdiU^ r - 
.02324 



COWCH t i b modk Machlnee: Catatog WjOO. Route One. 
Box 98, Rapid CHy. Scum DefcOtoBTOI 

WLL Duulii 0| MMI. rtm DeMeiililM MMweal. Bw 4<Tff' 
»li«,Sheiii>eno,Wle. 84188 

SCREEN PRINT T-SHIRTS, i-pxp^n^ vp Wir F'op Petails. 
T-Prinler. POB 2399HGC,. TaiTipa. FL 3362o 

GET RK:h using OTHER P EOPLE 'S MOIigYII Unique — 
amazing business!! Details FRKn Fkience OoneUtanle, 
5B-9. Billings, NY 12S10 

MAILORDER $1,000.00 POSSIBLE MONTHLY Selling 
lnfomiatk)n. Free Details. RSVP, Chatsworth Ave., Box 
301 -F. Larchmont, New Yorii 10538 

NEW Oiscovsry in Battery RecondUkxiing . . Eighteen 
Mon«e Quannlee Meene "Big Pn8M M." Bacamak 7418 
QaMe DtiM, UMe RooK, AR 78808 



Portable. Free DelMa. Bumper. POB 887V1 (QC). Tmpa. H. 

33622 

I MADE $40,000 Year by Mailorder! Helped others make 
money! Details 25e. Torrey, Box 318YY. Ypsilanti. Mtehigan 
48197 

MAILORDER Course free. Secrets starting home mailorder 
Business. Specialties. Box 7206X, Dayton, Ohio 45407 

MAKE $2,000 MONTHLY. Spare time. Unk)ue proven 

enlMpdeee. No oaBng. No owW to eM. Fiee braohuM. 
Ke^buWer. Box 113M9tC Indto^wli, Indtoe 48888 

CLIP newspaper items — $2 $25 EACH!! FREE Report! 
Clippings-KB-9, Billings. MY 12510 

1009% Profit Bronzing or Chinakoting Baby Shoes, Free 
Literature. NBSPM. 398 Airport Sabring. Fie. 33870 
TAKE pictures for profit. Cameramoney, 14589 West 32nd, 

Goklen, CO 80401 

PROFITABLE GOLD FOIL PRMTEa PeraoneHza buai- 
ness cards, pencils, matches. Free DoMlt. QoW, POB 84088 

(GC). Tampa. FL 33623. 

LEARN The secrets of repairing junk batteries "Fabukxis 
Pioflls." FIRST ESTABUSHEO COURSE. Apex Engineering. 
lAtaacadero, Calif.93422 



MONBY BBCRETyi Help People and budnaaaaa gat mofr 

ey. Easy home business. Fantastk: Profits. No Experience- 
Own Hours. Continuous Assistance Free Details; DFC, Dapt 
10-G-9, 1145 Reservoir Avenue, Cranston. Rhode Islatid, 

02920 

VENDING MACHINES. No sailing. Routes eam amazing 
proiits. "Big Catalogue PNCE." Parfcway Ooipaiidan. 1880 
PMB Gieehaprlng DtiM, Timonium, Maiylind 8100S 

CARPBTIAVBIS Em To S3000. UaUUt. EMy Home 
Training. Big Demand. Frae CaWog. Cdrpel Ciilli, 80tf 
I Drive, CamariRo, California 93010 



8109M a Day Wholesaling. Free Brochure. Thomas 
Company, 21 1 Centre Street, Holbrook, MA 02343 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTTSIMQ. Booklet shows you how to start your own busi- 
ness with Classified AdMrtUng. OMiV flM PM MOK- 
LET — (S2.00 coupon leRmdabla aMi •rat eidet). HE 
KAPPEL, POPULAR MECHAMCS, DBPT. P, 884 WEST 
»7TH ST., NEW YORK, HY 10019 

$19,000 WEEKLY — CONRDENTIAL. Newalelter Teje 

Alll PDS, S220PM, Box 2400, Virginia Beach. VA 23452 
"BE A PROFESSK>NAL HOME INSPECTOR" • Eam 

$1 50-$200 tor a 2 Nr. inspection. Lawyers, Realtors, Banks, 
and home buyers can't find enough inspectors. Send $15.00 
to: Parliament, 84 Arto Rd, Staten Island, N.Y. 10301 

$100,000.00 A YEAR POSSIBLE!!! Wori< at Home . . . 
Spare Time GUARANTEED!! FREE INFORMATION. 

Doug Driscoll. Box 06482, Portland, OR 97206 

IHAVE madeatortuneinnialardar,aalllnginlannMion.Lai 
me show you how. mtk KMH 8808; Bm S1881, 

Indianapolis. IN 46231. 

$35,000/ year window cleaning. One man opera- 
tion Free information.. "WINDOWS", Box 428, No. 

Attleboro, Mass. 02760 

MAKE MONEY With Your Own Business 5 easy-to-maka 1 
& 2 piece unique frames. Protect favorite pholoa tar yearn. 
Plans and instnjctkms to make & aaN SHALL MVESTMeNr. 
LARQE PflORTS Special limlled onar RUSH S10 to: Qlngtr- 
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BUSINESS OPPORTUNITIES 

(ConUnmd from pf«c«dlnB p»9«) 

NEWI $40^ hr REFINISHINQ COUNTERTOP SUR- 
FACES. Bums. Cuts. Stains. Low cost alternative to replace- 
ment. Business Everywhere, information - Photos $2.00 
Renew. POB 19730-105A2. Portland. Oregon 97219 

BATHTUB REOLAZtNO is where the money la. Our system 
makes oM tubs sMne Uttp new tor Iraodon ol wp a pwnent ooM. 
Fof tea WIedpontolio send $3.00. Unlqu»Ce««ng» Corp.. 300 

McKlnstry, Detroit, Michigan 48209. 

HAKE — Sell Attractive Personalized License Plates. Inex- 
pensive. Sizeable Profits. Pro-Plate, POB 22809 (GQ), 
Tampa. FL 33622 

ARAB BUSINESSMEN Have Money to Buy & Invest. Top 

Finders Fees Paid. Int. MiddleEast Assoc., 982PM1, S2St 
Raxman. Huntington Beach. CA 92646 

SINCERE Book Sales Agents Wanted Now! Part-Time or 
Full. Do Not Contuse witli usual wom-out offers. No Experi- 
erKe needed. Free Details. United Entefprisas, DepL F9, 
6513, Unkershim. Suite 59, North Hollywood, OA. 91606 

120 COMPANIES THAT WILL SET YOU UP COMPLETE- 
LY IN YOUR OWN HOME OPERATED BUSINESSI! SEND 
S3.00. HOME BUSINESS DIRECTORY, BOX 10024AV, 
CHICAQO, IL 60610. 

MONUMENT Sales Bring Big Dollars. Details. Monuments. 
5095 Akron Cleveland Rd.. Peninsula. Ohk). 44264. 

tTOO Per month earnings possible lining out income tax 
forms at home or tax office during tax season. We show you 
how. Simple, quickly learned. Details mailed free. No sales- 
n>en. Hurry Big demand Federated Tax, 2065 Montrose, 
Chicago, 60618 



SUCCESSFUL BUSINESSES 

Edgerton. Box 2133A, Reseda, CA 9' 



Operate 



3408 Moneymaking Oppoflun t^es - Free Directory! 
Dynamics-GIA, Box 1306, Stow, OH 44224. 

GET RICH IN MAILORDER) Saoals lavealad, no gkn- 
mk:Ks. FREE details. Hayea and Aiaoclataa, Bw 19486. 

Salem, Oregon 97309. 

BECOME HOME INSPECTOR. DETAILS FREE. Scott, 
Suite PM9. 87 Beach. Milfonj. Connecticut. 06460 

COMPLETE HOME MAIL ORDER START UP GUIDE 
$9.95. Parke Brooke. 2554 Lincoln Blvd. Suite 260. Marina Del 
Ray, Calif, 90291 

ASSEMBLE PROFITABLE DEVICES AT HOME. Excep- 
■oilappoiiunlilaa wU h oi i t InwalnwiiL Enmpiliia. 11334HP 
Unmod Placa, Ulica, NY 13601 



SUOCIHI In MiWoiriVt Prdwhi RHii Not 1 
UtsnriiM. UniwMMl ItariHllnQt 4056 WHMm BNd>a 8uto 
418, Loa Angeles, CaW. 90010 

WAV TO MAKE A MILUON. Would you Mw to ba rich? 
Woukj you like to know how to get nch? Woukl you enjoy never 
being In a financial strain again? Send $10.00 plus S1 .00 for 
postage and handling, today. Ask for "Way to Make a Million " 
To: FDN. Enlarpijsss. OapL P.. 110 South 12lh StiMt, 
Corahana, Texas 751 1 0. 



: bilonnaitonll Start Your Own PiontaHe Bualnaaa! 
Baooma WEALTHYII Milikmairs Ravaals How? Write: Ctartw- 
M. 1424 Irish Hill-A, Biloxi. MS 39530. 

STOP Over 1000 Opportunity Offers Explained. Details: 

Ter'i Entp'prises. 934 Summit, Suite 406P, Elgin. III. 

eoijo 

MULTI-LEVEL SALES. OUR PERCENTAGES START 
WHERE OTHERS END. DESKSNED BY A PHO. BNO> 
CHURE. BOX 7702, COLUMBUS, GA 31908 

SELL How To Make Money Books by Mail. Stan Now, Work 
at Home, I'H Supply EvwytNng You Naad. For DMaila Sand 
S1.00 To: atrnim BMipriMa, 2806 FWibreak, kvkig, TX. 

75062 

ACHIEVE Independence through carpet cleaning. Details - 
Marbry. 4315 Charter Point. Jacksonville. FL 3221 1 

REPAIR windshields, plate glass. Lucrative. Protected ter- 
ritory, training. QIas-Wekt Systems, P.O. Box 87. Hillsboro, 
Ofegon 97123. 503-640-2278. 

FREE Computer Report reveals this year's hottest, new 
ventures. SBRE, 14244 SE24, Bellevue, WA 98007. 

TAKE CATALOG ORDERS. Make 2 tO 3 ttnws your coat on 
2500 best-selling specialty products. SpadMUlar honw busi- 
ness. $2.00 brings giant catakig. QmW y Productt, 604 

Cardinal Dr., Aiken, S.C. 29801. 

START Unlimited Income at Home, Business Opportunity to 
Mail Order Books without Capital or Experience. Free Report. 
JCASSOC, 350S Lake. 113-228C2, Pasadena. CA 91101 

HIiQE PROFITS From Orient Products. Free Details. PJ 
Supply, Route 2, Box 568, Bessemer City, N.C. 28016 

MILLK>NAIRE Reveals Import/Export Secret! Including 
HongkongTalwan Connections! Free Inlonnation: Century- 
982. Box 5363, Hacienda Heights, California 91745. 

PIANO Tuning learned quk^ly at honoe! Free IntonMlkm 
Empire School, Box 1014, Jupiter, Ftorida 33458 

RECONDITION JUNK BATTERIES. Spare time home busi- 
ness brings big prolits fast! Free Intormatnn. J&M, Box 
771PM, BaHIa Ground, WMUngtan 88604 



HOME WHOLESALE BUSINESS. Free Details. CLARK, 
Box 1534, Youngstown, Ohio 44501 

SOLAR Heating learned quickly at home! Free information. 
Empire Scriool, Box 193. Rockville. IN 47872 

LEARN HOW Bookkeeping By Mail Business Increases 
Your kioanM. FiM OMMa. JayMI'a, OapL 33k BOK 5362. unia 
naeli.AR.7!21B. 



beat saHacs! $2.00 brings catalog. 

Shawnee Missnn. KS. 66207 



ol 

Box 7663, 



PROJECTION TV . . . Make $200.00+ per evening assem- 
bling Projectors . . . Easy . . . Results equal to $2,500 Projec- 
tors , Your total cost less than $15.00 . . . PLANS, LENSES 
& Dealers Information $14.00 . . . Illustrated infomtaUan FREE 



16677. CradHcard oidaw a4Hw. 216-73»a860. 

$10,00040.000 VEARLV m SPARE TWEIII Tlie EasiasI 
Home Businsss! . . . No InvMlmantI . . . HonaatI . . . Promptl 
QuaranteedMl Free Momiatton: Amarican Fad PubMiing, 
PM3 Box 6232, Long Island City. N.V. 11106 



AUTOMOTIVELY Inclined? Want to ov^n your own busi 
ness? Prolit important? No competition guaranteed? Positive 
ly new? $750.00 out of every $1000.00 yours? How? Let me 
Wl you. Sand a e lladdMaaada ta i i ipadanyelopaplua 86,00 to: 
N»w Pioduca. FX). Box 70. Saymour , TN. 37865 

FOR Faat Big Pfoeia . . . . Sal How To Maka Monay Book* 
By MaW Unusual Opportinlly. DaMa Frae. UnHad Malara. 
Box 1 1447-B9, Biadanton. FL 33507 

BEAT INFLATKM. Oparala Wholaaala Bualnaaa. Hurv 
dreds of Products. Inatiueiiona. (Mala. Maw h ania 

Distributing Company. DepL PM962, 16 Mayflowar Court, 

Centerport. N.Y, 11721 

FREE! Sample Issue of Moneymaking News " ($2.50 val- 
ue), Rusfi two stamps to: Moneymaking News. Box 855, 
Oakland, NJ 07436 

BE YOUR OWN BOSS. Become a Gift Consultant. Send lor 
datails. Saivir GMa, Inc., OapL PMS, 4701 6tti PL, N.E., 
WaaWngton. DC 20017. 

SAVE MONEVn FREE REPORT On Bualnaaa Oppoituni^ 
Ads. Hole Enlarpriaaa. SRC Box 8684P, Palmar, Alaaka 

99645, 

MONEY Making Sales AganlaNsadad for Home Mail Order 
business. Details $1 . Houslay Publishers, 1 14B Spring Street, 
Gaithersburg, MD. 20877 

YOU can Succeed in Mailorder SASE. Jared, P,0. Box 
4138. Auburn Heights. Ml 46057 



I HAVE made a fortune In 
me show you how. 
Indianapolis. IN 46231 



setHng infomiation. Let 
Box 31061, 



EARN over S500.00 weekly, part-time. Send $10.00 tor 
Giant Catalog, refundable with first order over $100.00. 

International MaiKeimq Se'^.'ices 1523 No LaBrea Avenue. 
Ste, 28.1 Hi.) Vv\\i,:iLi CA Sij028 (2 1 3 1 876-94 M X284. 

LIFETIME PROFITS Selliny Ir-foir-iation by MaiM SunPuSS 
Box 2222-I. T-ucKee, CA 95734 

$1. GOO'S MONTHLY! Start your own JANITORIAL 

NESS from Scratch. Leam Trade Secrets. DaMa. 
Books #3, Box 434. EncinHas. CA 92024 

BOOK SALES AGENTS WANTED. A TESTED TURN KEY 
OPERATUN. MAKE BKS MONEY FAST. SELL HOW TO 
MAKE MONEV BOOKS BY MAIL. lU SUPPLY VOU WITH 
EVERYTHING YOU NEED TO OPERATE YOUR HOME 
BUSINESS. MILLIONS OF POTENTIAL BUYERS Immedi- 
ately We'll Send You Full Details Send $1.00 to: Royal 
Products. 4 West Pari<. Suite 413, Butto, Montana S8701 

EARN $1,000 PER MONTH - GuaraMaad Alan, Bm 

715PM. Marysville. WA. 98270 

SELL Books By Mail. 400^o profit. LiterablieFraa. Paiagon, 
344PM Forest. Cass Lake, Minnesota 56633. 

UNLIMITED EARNINGS! i 50% Discount Name Brand 
Products! Box 3790PM10, Santa Ana. California 92703- 
3790 

IMMEDIATE Profits. Spectacular home wholesaling oppor- 
tunity. Start with ow QMNT w tt ola ai ia pmducia caMog. 
Everything you naad !• MUdid. PUB BONUS wHh Ortar. 
Sand S2M lafundiUa to: vm MMlMlkig, 627 Ralaigh Dr.. 
Toms Rtvar. NJ. 06753 

IMMSBOLO0Haw.DMlMaNpaAMlliH*.(^ipMDyalnB. 
OoWia. Box 63888 ff).OWMtcwCI».OId^7314S 

SUCCESSFUL WHOLESALING Mads Easy!!! No Invento- 
ry Necessary!!! Giftware Catalog Instructions, S5.00 (Refund- 
able)!!! Dickerson Company-PM92, Route 1, Brklgeville, 
Delaware 19933 

LET INFLATION make you Money Details $1,00, Tee-Kay 
Unlimited. P.O, Box 301. P139. Verona. PA. 15147 

I MADE $100,000.00, mailorder "INFORMATION", P 0, 
Box 17011, St. Paul. MN 55113 

SELL Books By Mail. Unusual Opportunity, Miller, Box 
80784 PM-1. Atlanta, GA. 30366 

FREE INFORMATION! about mail order ads. Del-Mar 
Mributon, 1306 AINaon Diwa. 1-8. RockMilA MO 20861 



■nCLUOENT? LITERATE? Booto "Rtean* Writing: How 
To SMrt Your 0«m Dii*iim" tMO. BuBir, Dakaar H, 
Hanlaon.AB 78601 

AMAZBIQaanilngaaalllngkitonnalkinbymall.BlgMONev 
made FAST. Write NOW. Datails FREE. Ancer, OapL 1A8. 
P.O. Box 4992, Monroe, LA 71203 

EARN Up To Triple Your Cost On Hundreds of Gift Items 
$2.00 Brings Giant Catalog RahindaUa On First Ordsr. 
International SpadaKy Wholaaalam, 1638 KanI Ptaca, Visia, 

CA 92083 

SALES Agent Wanted Now. Sell Unusual Money Making 
Opportunity Books. Full Details, Sand $2.00. Kalm Publishing 
Company, Box 987, Stanley, NO 56784 

2000% Profit! Selling intormatton by mail. Free dataHa. 

Fainway Sales, Box 1253, Hobe Sound. FL 33455 

MOMKYMiMCIMO OPPOBTUNITIM 

FREE 5 moMMy liauaa oiappenunly Magitina. Laam M 

secret to earning extra caah. laauaa M ol praMaHa auocaaa 

stones. FREE. Write: OppaftunNy. DapL 804. 6 N. MtoNgan, 

Chicago. 60602 

WINNERS Needed! Unlimited Income PoMnWI VVMMO,* 

Box 15338. Winston-Salem. NC 27103 

CASINO Craps Win Now, 48 pages ol tacts, stategy, money 
management. Send $2.00, Academy, 500 Oxford Rd., Bala 
Cynwyd. PA. 18004 



I WSKLV Recycling Oiacaidad ThW tt Hanm. 

SASE. UflMMya, Bex S36A.WaaaiaM. MA 01086 

DEPRESSION oonilng? Qat Tha Short Tmm Stoofc MarfMt 
roiaoaw. 6 waafe^ jawaa tw. 88 WImH^ liauaa 188, 
FtoracM. Box 631 PM, Vindria, Ohio 48877 



FUN • Pays 

MO. 65201 



Sand 85.00. Danny's. RR.4-19e. Columbia. 



MONEY - Making Brochures Sand $1 .00. Ballard, Box 6782. 
Philadelphia, PA 19132 

AGENT wanted now to sell money making booka by mal. 
No experience. Full details send $1.00. DsMar Salaa, P.O. 
Box 1044, X9. New Albany, Ind. 47150 

TURN PENNIES MIIO OOLLARSI Sal 
DaMBL RITEWAY SALES, 141 

Bo«nabfoelt,W. 60188 

CaratTcA 



AMAlSiaiSOMenyjMakingHapoiti. 
Ing Monsy With CtnsMsdi' 
95307-0645 

SPARE time fortune in Vmyt RepairrHugadamind c 
exceptk>nal profits. We supply eveiylMng. DaMa Int. VIP, 
2062 Montrose, Chicago. 60618 

$100,000 POSSIBLE! All information needed to start or 
enlarge your home operated mass merchandising business. 
DETAILS FREEI Cawk« Piomalkma, 4536 W. Sahara, 
105PM. taa vagaa. NV 69102. 

THREE PLANS FOR MAKING MODEST BKOME through 
Mail. Money Back Guarantee ■ one or more will work tor you. 
Send S3.00 and SASE to: GRB Associates, Box 254, 

P easantville. New York 10570 

700,000 BARGAINS BELOW WHOLESALE, Banknjptcy 
Marchandiaa, Frae Samples, Ckjseouts, Imports, Surplus, 
Mail Oidar, 121 Noma Buainassas. Frae DetaHa. AMERICAN 
MOWmWCaW, Box 83SePM. Tampa. FL 33674 



CiadlH F RBE iapui M I WaMBiKlbWBIilK. 



— Mnga Caah, 
NY 18810 



FANTASTIC aainkiga maMng Ironi homall OUbr Ruah 
StMpad Addranad Envatope. Imparial, P4 X17410, FOrt 
' a.FL33316 



CANADIAN Millions to ma 
Write: Millions. DepL PM, Box 1038, 

Canada M4T 2P2. 



Slalion Q, Toionto, 



BUMPER STICKER PRINTING DEVKE. Cheap. Simple, 
Portable. Free details. Bumper, POB 22791 (GG), Tampa, FL 
33622. 

FREEI How To Find The Best Money Oppoituniliaal Dunhm, 
284e-KFolaom,SanFMnclae»CalMarnlaS4110 

HOW TO MAKE MONEY THROUGH CLASSIFIED AO- 

VERTISING. Booklet shows you how to start your own busi- 
ness with Classified Advertising. ONLY $1 .00 FOR BOOK- 
LET — ($2.00 coupon refundable with first order). H.E. 
MPPH, POP UUII M BCHAWCB. MPT. P. 8M WEST 
57TH ST., NEW YOHH NY 18818 

MAKE Monay a a B ng atoct f onle a . W ho l aaala daa l a r cMMBg 
86. (RadtamMd). ETCO, DapL sao, Bok 64A ChampWn, 
N.Y. 12918 

(FREE MFORMATKM) OET PAID DAILVl The peraonal 

Income Program from the Informatkin Syalama Co. WAS 
BROUGHT TO EARTH TO CONVERT TIMi TO MONEV. 

Box 32306-Z2. San Jose. CA 95152-2306 

PROFITS to 1 000°° at home, details $1 .00. refundaUawMl 

Purchase Box 12256, El Cajon. CA 92021. 

EASY MONEY New, Fast, Easy. Big Money Making Oppor- 
tunity in Multi Level Sales ■ ANYONE Can Do It in Spare Time 
Undar $20 InyaaimanL Full DataHa 81.00. P.O. Box 27100, 
ARUM, StaBla,WA. 88126 
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MONEYMAKINO OPPORTUNITIES 

(ConUmwd trom pwCTdIng pag>) 
RECSIVE LOTS OF UAILI Wa ll lilt you with 100't of Pub- 



am, IMtan. Eic Swd 92X0. mmtm MmMm, OrMwr 
mo Himt BuMdlna, Wofcerter, MA eia01-<MM. 

tmm WMMy Correcting Pupfls' U M on rt 
$1.2sr Cw«e'», 234 LP FlWi, New Yofc City 10001 

FANTASTIC ProlitsI Sell Bool(s by mail. Mails; Books. Box 
45S2, El Paso, TX 79914 



SAVE $10,000 on new home. Free 
addmM to: HW«, 846 SouMi TMMtMd, 
•1401 



Send name, 
CokMdo 



HOW To Mah* MoiMy WMi Viour Umt, KM. SelM 
em ip mm, 14 Hoity Ct, 8a»ey. HW 61874 

lUm HfWIBV MhUhin OKtut mmI Wtmim iiiMiiliM 

■MHB ■HJHBT vffiiwiy anori oonionon ano rwn^i^iii 
10 Uivon CouiM 10,96 pkN 80c Hm«i«. MOmVBACK 
OUARANTEE. Norttwm Punshailna. 7«6 SE Bvnee Ave., 
Gnaham. Oregon 97030 

TRACE MISSING PERSONS Brg money. Adventure, Learn 
How. Box 1132F, Doylestown, PA '.8901 

$2,000 Monthly Possible. Selling Information. Oonlca, 332 
North 12lh Street, Newcastle, Indiana 47362 

PREK Report on RiwnoW Soourily, Box 2S06, Tbntplke 
RMKVkgMa 28091 



H&OOi 
16056 



MAKE IT RICH malheds of a self-made millkjnaire. Inquire: 

Greystone Publications, 984 Glen Ellen, Pottsboro, TX 

75076 

FAST, BIG PROFITS selling money-making books liy mail. 
Sensational opportunity! Complete details $1.00, CFC, DepL 
AfJZ. Box 364, Oes Moines, Iowa 50302 

UNIQUE new money making opportunity. Free Brxichure. 
(BASE). 136S0 N 19«i Av«. #54, Plwenix, AZ 8S023 



■mpvcMruRMimap^ 

brfRQihui 
Qraundt \ 



hUQi pioINi fHU Aw DlWb* iMI^ DoK 7nPF» BMtto 
0, mnnngioni 



"FREE BOOK 
dling & Postag*. Hon 

NY 12484 



Um" Now 8«nd $1 jOO Httn- 
Box 618PM, Stone RMqa, 



FREE Unusual Moneymaking Information And Ideas. 
Unique Enterprises, 1023 Marengo, Forest Park, III. 60130 

MAKE 2 to 3 times your cost on 2500 fast selling products. 
$2.00 brings catotog. Refundable on fkat order. Jknmy King 
Company, Ospt 6E, PXX BOX 12864, PBnMGOia. FL 

32576. 

MADE $341,386.00 One Year! "Deciding To Trade Com- 
modity Marltet Easy"! How To: S10.00 Satisfaction Guaran- 
teed! Bmce Co., 10218A W 21st,, Wichita, KS 67212 

BE YOUR OWN BOSS. Oo you liave the intelligence and 
aUi^ to Qain financial Indapandanoa? Start your own prafll' 
■Ue mall onlar bualnaas p«t ttnw. Sand only t1 1.86 noMr to: 
Frank Prass. Box 48S. Naw Yoric NY, 10026. 

JUST What You Need — MORE MOieVII "Melkirder 
Rulee Fa Beginners". $3.00 postpakl. Fuk^er, Box 98A, 
Binghamton, NY 13903. Uomjback Guarantee. 

HANDCRAFTED Personalized Polished SoKd Brass Beit 
Buckles. Distinclive Gills. Lifetime Guaranteed. TAKE OR- 
OERS. Free Partkiulars. Bayou GUIs, DapL PM, Routo #3. 
Boa 403. Basirep. LA, 71220 

NEW NATIONAL CORP: needs representatives. No gel 
rich scheme, however, unlimited earnings can now be yours. 
Our Corp will aasist you completely. Send $7.95 now and 
baoonw an aoUva lapraaontoUva tor our naw 186S'63 Publ" 
caloa A.LM. Entoiprt i a i , Biawatar Stauon. P.O. Boa 8126, 

, CT. 06605 



i Sbnple Ways To Receive Big Cash Unusual Highly 
Pronabto Plana You Can Stort RigM Awv Send 16.86 For 
Book. TAB Salaa, P.O. Boa 22-A. Bhje Springs, MO 

64015 

FABULOUS INCOME! Sell books by mail. We provide sales 
and advertising instructk>ns. Free Details. Brunswick Books, 
OepL PM1, P.O. Box 8172, Newark, De. 19711 

8tS ■ ■ ■ I3ai Htoh wi8i Easy New Mstftod, Fiaa daials. 

3A8E.HalBo.R1-ftc.»C.CantoiW|, Ha. 88514 

HaWttnHt«nnNay«iMnoaMldaB,saAI.S.W. Pialt, 
P.O. Boa 83, NortMleld,NJ 08225. 

WIN Miilton Dollars Prize Money Weekly, Free Inlomiation. 
Ebly, 323 Franklin. Suite 804/E-36, Chicago, IL. 60606 

BEWARE Mail Order, Credit, Monay, Raal Eatoto, QatRk^ 

Quk:k, 50e. Successanamlcs DepL PM 882, Box 14724, 

Oklahoma City. OK 73113 

SELL Books By Mail! Big PfoHtol Boal»PM882. BSR 2133^ 

Sandusky, OH. 44870. ■ 



214 POPULAR MECHANICS 



MAKE MONEY IN SPARE TME. Earn generous conmils- 

skins as a subscriptton representative for leadirtg magazines 
For free details, send this ad with your name and address to: 
POPULAR MECHANICS, Dept. AB-S. 250 W 55th St . New 
York, NY 10019 

RABBIT»«HiNCHILLAS*FUR 
BBAmMO AMillALS 

AMAZMO PfoRsI 810,000 Yearly Raising Rabbits for Wool 
I Braadlng. DsMs— 82m Amartcan Angora, Matta 12. 



RAOE RABBITS SUCCESSFULLY 68 Page BookM Teas 

How. $1 00. American Ratibit Assn,. H1, P.O. Box 426, 
Bloomington, Illinois 61701 

8600«1000 Month Plan caiskigraliMs tor us. Fiaedsialla? 
Whlto's RataMiy. Boa 1368PM. Hudson, OWo 44836 

■JumiwDmiw. Livi bjut 

FISHERMEN stop digging or buying wonnal Stoipto davio^ 
plans $3.00. WONMPINDBI, 2615 Ladoga, Long Baaeh, CA. 

90815 

FREE Literature. Raise Fishworms, Crickets. Red Wigglers 
— 1000 — $8.95. 5000 — $42.50. Postpaid with Free Book 
on How and Whora to San. CaiMr FiilMonna, Plalna, 

GA. 31780 

OF INTEREST TO ALL 



NY 11808 



AMmihis, Conosrt TicksiB. 'Otoiaoa. 
PubaGMtons^ 477 82nd SkaaL 



HYDROPONICS. Pour &ay Inaap an s l i w Yaa^Reund 

Projects Houseplants, Vegelatatoa, InchKlng AutanwM Sal- 
ad Bowl Garden S5.00. Sunquosl PubMiing, Box 2048A, 

Vero Beach. FL 32960. 

EARTHQUAKE house prevents DEATH, damage, mven- 
tnn details newspaper Write-up, projection 4.900 words. No 
e aiHi i M. Oon iiipaiton lamady. Loae waight choioa ttM 
HAUTOatS? smsll your own. Saw SIXXXMW any oar. aHiar 
$5.00 Comfortable bed HCADSn, aMkig inaimmani, laouoa 
$5.00 shipping NEED parfnars. n aU s chnaMar. 18232 Vlana, 

Salinas, CA 93907 

CHAIN ALARM, stops crooks cold, fits all doors S5-9S. Kal 
Product Co.. 11409 West 70Th Terr.. Shawnee, Kansas 
66203 

EASILY Remove Screws in Seconds. Write: Xtricator, 146, 
Mineral Point, Wis, 53565 

FREE, interesting, illustrated, self-improvement book cata- 
kig.wilia; AKalPraduGto Co, 11408 Waal 70 Tair, Shawnaa, 



OONT oar ATrACMHM Pnitoot yourasH and in«y wito 
RED JUmn Fiwa brochwa: Sohma Coq>., Box OSBMI, 
ManhaBan Baach. CA 90266 

KILL RoachesI eave money prefesatonal method, bookM 
$3.00. Exterminator, Box 22102, Greensboro, N.C. 2740S 

EMERGENCY Sunnval Kits And Equipment - Outdoorsmen, 
Vehk:le, Home. May Save Your Life. Free Informatkxi. Redk», 
144 East 9th, Durango, CO 81301. 



POKER Players Win Big Using Proven Byslsm. I 
$2.00, Relundable, Linrock Management, 1 TOO 62nd Avonua 

S.E.. Calgary, Alberta, Canada T2C 2N3 

NEED CREDIT? Get MasterCard, others, w/no credit 
check. Guaranteed! Siinple, Legel. Plus othw credit secrets. 

Fm MM Sand w^^m/mmt REPoms, pmh, 

HllEIIAirSJO U IlH « . & pailanoa«iaa,wiaolia.a ul cldaa 
and rescues wNi valaran flraman. Sand 88 to: naman^ 
Journal. 3230 Enaanada Dr., 3anRanwn.CA 84683 . 

HOW TO SOLVE PROBLEMSI Lawn AmaUng Naw Sbal- 
sgyl .. .Guarantaad. .. Only 83.50 (Applcabto TsK Indudad) 
iloniiHawkildga, Box 836, Oiinda.Crtllonila 84563. 

WEIOHT LOST torevert Guaiantoad. 81.00, Slma, Box 
1375, Spring, Texas 77373 

STOP MONEY LOSS Irom uncollected health insurance 
claims. Complete MEDICAL RECORD & claim tiling system 
ensures collection of monies righlfully due you. Send $10.00 
to: MKH8 B NTEIIPn iB BS . PJO. Box 1846, RIoMand, 



V, You oan dm 
easy Isaion Ironi Oisnay arUsL Bnioa Mclnlyia - PM6, 8471 
Crawnawortlv Oovona, CA 8173a (714) 883>7488 



HOW TO Uva A Mors PuMMng Uto* MonOi^ I 
Raa DaMa. Or. OanHto, Oapartmanl P», East 13717 31sl, 
SpotavM^ WkrtllflQlOA 90210 

OIF mmWtT TO WOMKW 

ENHANCE YOUR CHMIH wHi daaay awlaa aearaaa. Raa 

brochures: Sohma Cofp., Box 636M2, Manhattan Baaeh, CA 

90266 

OUILTINQ CAN BE A LOT MORE FUN And go twH:e as fast 
wtwn done on a frame. This one comes apart kx easy storage 
and y«i oan malto 8 In a wss l wnd. Sand 82.25 tor plan to: 
Poputor Machanloa, DapL PMCe, Box 1014, Radto Cily 81a, 
N.Y. 10101 



OOVERMMEMT SURPLUS 

MOTORCYCLES — JEEPS — HELICOPTERS — AUTO- 
MOBILES . . . QOVERNMENT SURPLUS DIRECTORV — 
MOMEVSACK OIMRANTU- How, whan— SSjOa OS 
liifuiiiiatton, Dspaitoiani 18, Fadoral BUHdtog, Bon 3818, 

Springllekj, Massachusetts 01101 

SURPLUS Jeeps, Cars And Tnicks Available. Many Sell 
For Under $200. Call 31 2-742-1 1 43 Ext. 71 33. For Intormatton 
On How To Purchase. 

GOVERNMENT SURPLUS . . Millnns of items (including 
Jeeps) . . . low as 1e on dollar! Most conDplete Directory avail- 
able — $2.00 (guaranteed). DISPOSAL, Box 19107-AI, 
WASMINOTON, DC 20036. 

OOVERNMSIT LANDS FROM 87J0 ACHEI HomaaiMa, 
farming. vaeaMoning, li w aa lm an i l "Land Buyar^ Ouida' plua 
naHanwktollailngs>82XIO.Landa,Bax1S107-AI,WaahlnglDn, 
DC 20036 

1 982 Surplus Amiy, Navy store 64 pages illustrated catak>g. 
Send $2.00. Ruvel, 3037 N. Clark. Dept. J-9. Chk^go, IL 
60657. 

QOVERNMENT SURPLUS JEEPS SOLO FOR $44m 
CARS, TWUCICS, MANY O I H E W H E MS AVAHABtN, FOR 

DnenoRY cau. sia^ss^scr ncr. J4ia. 



PICiaiPS425MI-800,OOONBfflalOompMaDkaetofy-How 
lb Biv Your Aiaa- 92X». DISPOML, Boa 802, VALLIV 
POnOi, PMNSYLVANU 18481 



LOAMS BY MAIL 



BORROW $25,000 "ovemighL" Any Puipoaa. Kaap hidaS- 
nitelyl Free Report! Success rto saaidl, BOR 1873MW, 

Indianapolis, Indiana 46219. 

BORROW INTEREST FREEl $SOO-$30,000! All eligible. 
Repay anytime. No gimmicks. Free Details! Infohouse, Box 
1004-PM8. New Yori(, NY 10003. 

QUK:k MAILOANSI Free appNcatkxi njshedl Lenco, Box 
724-B21, McMmnvHto. Oregon 97128 

MONEY Problems? Free Book describes Ijoans, Cash, 

Government Grants, Other benefits, available to individuals. 
Write: Associates, Box 98-A4, Brooklyn. New York 11235 

BORROW FROM HOMEI Any amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. Also, you can earn 
substantial Income as a Money Agent. No ExperierKa — Own 
Hours. National Corapany to assist etrety way pontoto. No 
Gimmichsl Firaa Oeails: DFC, Dept liM>«, 1145 nasawolr 
Atwnua. Oanaton, Rhoda Island 08880 



8100-8100,0001 
pad Em 

TX7S060 



RapiyI No CO'Slgnaiat 

Box 5487(P), 



BORROW 8aa0004ntoMal kaaW Kaap IndaOnNaV Raa 

THE ARABS HAVE MHJJONS TO LOAN! FMI 
DETAILSI Arab-PM. 835 Main. VIdor. TX 77662 

GET cash grants— from Government. (Never repay.) Also, 
cash ksans. All ages eligible. Complete informatkin, $2.00 (re- 
fundable). Surplus Funds-PM. 1629 K St., Washington, D. C. 
20006 

BORROW $30,000-lnt8rest freel!! Keep Indefinitely! Free 
Report. American 1601 Main. Plainfield, IN 46168. 

MASTERCARD/Visa By Mail! Write! Credit-PMg82, Box 
2296, Sandusky, OH. 44870. 

BORROW By Mail! Free Oetailsl M8G-PM982. Box 2298. 
Sandusky. OH. 44870. 

BORROW 8128,000 EVEN IF REFUSED ELSEWHERE No 

gtomiieito. IPC, Box i146-PM9, LawrenosvMa, OA 30248 



pivobcb 



DWORCn Winning Intomiallon. 8im 
ASaOeunOH, ISOe, Forest Lake, K 



PERSONAL 



BIBLE Ouesttons answered. Stamped 

171 67 Bentler, Detroit, Michigan 48219 

COLLEGE DEGREES BY SPECIAL EVALUATION of 
EXISTING Credits & Job Experience. Fast. (614) 863-1791. 
Write: Box 13151-T9. Columbus, Ohto 43213. 

FINANCE YOUR DREAMS with Qovammantand Foundih 
tk>n Grants. Details $1.00. TOU-PMSl 482 PCH, Hannosa 

Beach, California 90254 

COLLEGE DEGREES BY MAN.. Renowned Univarsitles 

offer fully-accredited Bachelors. Masters, PH.D's . . . Free 

revealing dotails Ccunseling, Box 317-MP.9, Justin, 
California 92680, 

HOW TO STOP SMOKUKI. Proven method. Sand $2.00. 
DF3 Entorpri s aa, Box 1844- PM9, Kaltoring. OH 45428. 

BORROW By MaU Fiaa Datoltol MBQ-PM882, Box 2288, 
Sandusky. OH. 4487a 

REMAILINQ SERVICE 

FLORIDA REMAILS Recaivine-R)nMiding. Alan, 6326 
Audan Dilva, JaehaonvNa^ Hoilda 32210 



Copyrighted material 



1 



REMAILINO SERVICE 

(ContliHKd from pf»c>dlng p»g«) 



^JMMMTOWMM Ban 101, Fcm 

CONFloamU. mm. and mom C* IMMd and 

Forwardad (My (SME). OanMI, Bw SnPM, daymonl, DE 

19703 

UNUSTED ADDRESS. Discreet and conlidential. Remail 
t1.00 Single. Mail Forwarding Service. 8050 S. Main, 
Houston. Texas 77025 

PENNSYLVANIA REMAILS: Pre-stampad Mall Fofwaid^ 
ing/RecaivIng $1 .00 each. Brancato, Box 469aaA, SUM* 1308, 
Land Title BMg., Philadelphia, PA 19110 

NATIONWIDE Hemailing-Phone Service . . Stamped Sin- 
gles 50«. For Details Send SASE. Sylbran 1. Box 9116, 
Fountain Valley. CA. 92708 

CONRDENTIAL Mail Forwarding/Receivmg. Orlando Mail 
Drap. Box 18039PM, Orlando, FL 32860 

NCBRASKA Ramails. Confidential Business Personal. 
Oapandable. Sandco. Box 31751, Omaha, NB 68131 

DEPENDABLE, Confidential Remailing. Postal Shoppe. 
309 Eaat 900 South, Salt Lake City, Utah 84111 

OUR address as own. Free details. Oapendabia Mail, 509 
Yosemite, Fresno, CA 93726 



PfTTSBUROH 

MOOWe. Box 17084. Ht*taBh.FA1«8B. 

MUMUE HMkig MdNW OenlfelMMW SMVlQt. MANy, 
BW(gn,D0llWlliH».Ont CllMJiM3M3<W 

MONnUU, Box 656, 60103 



BkiglHSiilOIMy. 



TELEPHONE SUPERMARKET1I All Phones and Accesso- 
ries. Install Yourself & Save $$$ - FREE CATALOG. The 
Phone Company, Dept. 901, 1472 Oddstad Drive. Redwood 
City, CA 94063 

PHOTO ID. Sealed in plastic. All states, provinces. 24- 
hours. GUARANTEED. Send $6.00 (ZSIO.OO). photo, name, 
addiass, height, weight, hair, eyes, birthdale. CARDINAL, 
2071-46 Emerson, Jacksonville. Fkjrida 32207. 

PHOTO lOENTIFICATION CARDS . . . Csftificates . . . 
gU<HMI>fM ail8giiyla»a5<...B«ioco.BoK3<6i-PM-«a. 

^ ''"^BntaooSSsi^^ 



IDENTIFICATION I 
SELECTIONS. Samplea S6*. Daaananlh Box 6684-?, El 

Monte, Calif. 91731 

ARE You an Entrepreneur! Send for our Newsletter as soon 
as Possililel Cargen Sales. P.O. Box 52752. New Orleans. LA 
70152 

COUPON Refunders Professkwial Kit $5.95. CaKtoniia 
Taxabla. Box 771, Natksnal CKy. CA. 92050 



JAMAICA T-SHIRTS Can't aNoRl 
nir or gift? $6.95. S M-L-XL Thw 
Spanish Fort. AL 36527-0040. 



butwaMiouM- 
Bi»4»P, 



WM Magazine and Television Contests!! Tried and True 
Methods. Free Inlormatron Villella, P.O. Box 77, Monroe, Ohio 
45050 

MONEY FOR COLLEGEIt We find scholarships and grants 
lor youl Gu m taadl Sand $1.00 tor applkatkxi matarials. 
RnancW Aid Findar. 636 College Avenue, Fort Collins, CO 
80524. 

FREE RECORDS, LP's, PiDmotkinal Alliums. Free Details. 

01106 



WANTED MISCELLAMEOUS 

QOLD, Silvar, Platinum, Marcuiy, Tantalum wanted. Ona 

ISfwo^ kuoacSe!''' ^ 



I CONTACTS, 
aivar SoMar. SMng. OoU PtaM, 
l^rt* St. BUbMh, NJ 07802 



roWKUPT CONTACTS, 



Mmia OMtktah Siw Soktar, 
& 8ltNI§ * Poltj^s 8slviQ9t 12389 
40017 



TjBiMlum 



HUGE sAvmaa. EKiMi dNiir iiMrtHvi. Fm rm. 

Batteries Wholeaala. Taimamngod. UeydiPMC, Wo d dmJ. 

Illinois 61104 

FREE HEARING AID CATALOG - Save t>y mail! Write: 
"Money$avafa", 9530-PMg, Ijuigdon, Sepulveda, California 
91343. NOT soM in California. 

_«AVeH >ll by BuylnB HaailngAid aDliiacLMonlh Trial. Raa 
Oontpmy Inc., Box 804, BridBipart, ONo 43812 



FREE Hearing AkI Catalog. Huge Savlnga. No Salesman 
m OM. Tiy BliDW You buyl RhodN, Otft. 
Bnakport.lL 82810 

TOBACCO 

WALL PIPE RACK WITH HUMIDOR Make your own. Pho- 
tocopy oi artkde shows ail details. Price 45c. Send order to: 
Popular MaetianlGa, DapL PMCO, BoK 1014, ftadio any Sla., 
Naur York. N Y. 10101. 

SCIENCE & CHEMISTRY 

LABORATORY Chemicals, Glassv»are — Apparatus, Cat- 
akigueSI.OO. Deluxe Scientific, 934 S. 13 Street, Manitowoc, 

Wisconsin 54220 

"CHEMICALS, GLASSWARE k APPARATUS" M- 
QIMK: 0,P. CHEMICAL, BK, PJO. BOX 10783, 
COLUMBUS. OWIO 48818. 81*aT»a882. 

NEW, used, surplua giMMMra M. Lab Sivploa, Box 161 . 

Brighton, Maaa., 02135 

FORMULAS, PLANS, ETC. 

SECRET Formula Rifls Pels of Dreaded Mange. $5.00 
SASEL lo: Lloyd s. 4245 S. Comwell, Clare. Ml 48617 

MONEYMAKING CHEMICAL FORMULAS - THOU- 
8AN0SI CATALOG SSJW (REFUNDABLE): QWA3, Box 

iWi.BwoWMd.VWaoewlnsaooS'OIOS 

ANrFOIIMUlAS10XiaC«ilog81Xiaj.Ba*ortBaK608, 



SPBCIAL snvieES 


BVOmMTNM On anylNna 




SpMMala, 80-19 WoodgUa. Wool 


Wda, New York 11377. 



HOW TO MAKE MONEY THROUOH i 
VEHTMNQ. BooMat ahows you how to aiail your own buai- 
ness with Classified Advertising. ONLY $1.00 FOR BOOK- 
LET — ($2.00 coupon refundable with first order). H.E- 
KAPPEL, POPULAR MECHANICS, DEPT. P, 224 WEST 
57TH ST., NEW YORK, NY 10019 

GET THE FACTSI Anything raaaaiched. $10.00 par quaT 
tlon. ADAC Information Sanrioaa, POB 3483, OapL 102. 
Culver City, CA 90230. 

HERBS 

PURE HERBS From History & Folkkire. Write for FREE 
Book, "Common Hertis for Common Illnesses. " Estes-PMC, 
Akna. Georgia 31510 

BETTEB HIAUTM 

MEADOW FRESH PRODUCTS. NOW HOOHD Drink. DMrib- 
uiors Wanted. For IntamiaManSandSIMkOOl WMOkISI., 

Fulton, NY 13069 

RUBBERIZED GUAZE WRAP TAPE sticks to itself - not 
Skin or hair. Protects bandages - ankles and wrists against 
abraskjns, sprains - fingernails from breaking. W x 30yds. 
(white. Hash or green) $2.S0/ioli. SatPio Industiies. 599 MUlar 
nd.,Bmlnglan,ILOaoia 



FOR THE HOME 



LOWER the cost of healing and cooling your home by up lo 
40%! Step-by-stap guMa to honw InauMlan. EaaaiMal infor- 
mation, graphs, insulalton data. EARN monoy kwMing for 

others. Includes Info, on availability and pfWngofnoeaaaaiy 
equipment. Send $7 95 today. Insulation fW EMryonO, P.O. 
Box #1060. Bloomington, III. 61701. 



WORK CLOTHINQ 



«N)RK CUmiEB • Sm 80K SMrt. PWtt. CoMMla FMa 
loMar, WMa: OatoOb 4004 Eaai TIaL Siraal Dapl P«. 
CIOMland,OMo 44106 

QjUnWNIMO AND LAWN e/M 

BUILD A WINDOW GREENHOUSE— Converting a win- 
dow ki your home to a mini-greenhouse amounts to little more 
than attaching a box-lika ptaxiglaaii anckiaura to the outakia. 
The beauty ia But yo>i«lon1doo8ilnqto»i» w indow oBiarBi a n 
add scieweyes to the frame— tho window aiqn kitaoL No 
drafts in winter, no need for caulldnB. For plana aendS2J6lo: 
Popular Mechanics. Dept. PMC8, Bw 1014, Radto CRy SNu, 
New York. N.Y. 10101 

FLOWERS, PLANTS & NURSERY 



GROW 
Gokfenseal. C o w plaM li 
52350 



l.ilimi.iBillii.i tf i^iiMliiB UMm . 

iiiiuiiiiaDDn. n. uoiana, vnn, iohb 



LEARN Landscaping at home. Free booklet. Lifetime 
CaraarSchaola,OapLA-l8,225l Bany Avenue, LoaAngalaa, 



PM-8 BESTSELUNO "COMPLETE GARDEN GUIDE" 

For8i>iiiwwl»niediil8wbMlBe...tM B8BP> iM ytty» 

flded In fanxxn "Mealar Gtrfde** tormat. Dozarta of ttMas, 
charts and illustratkms. Uterally crammed with timely bonus 
apacialties like vegetable, fruits, nuts and hert>s, garden pools, 
storage stnjctures, planting dates. Only $4.95 -i^ 50e to cover 
postage and handling. PM Complete Garden Guide. DapL 
PMC9, Box 1014. Radio City Sla,. New \oiK N Y, 10101 

RECIPES, COOKING, ETC. 

DIABETIC DESSERTS 18DalelewReclpee83JaR>K., 

Box 662, Huntington. Indlane 46750 

"ITAUAN OiKkon & PalenU" radpe $2.00 SASE. J. 

Lareae. PC Box 463. Adama. MA 01220 

STUFF-IT 101 easy- elegwil- eggononlcal omeMs. Al 

occassbns. $5.00. LaurelRoae Publahara, Bok 1418PM, 

Everett. WA. 98206. 

DEUCK)US Homemade Lk)ueurs. $5.00 SSAE. P.a Box 

2657. Dept. P. Spring Valley. CA. 92077 

COOKIES, Seven Recipes Men Love, Eaay, $1.00. PXX 
Box 11882. Baltimore. Maiyland 21207 

MOMS Moneysaving Raolpes tMO. P.O. Bote 372, 

Plalnwell. Ml 49080 

POUND CAKE RECIPES. Soven. tSM. IMIU. SOU 7742, 

Macon, OA 31209. 

THREE Delictus Pennsylvania Dutoh Das arts. $4M. 

Lanceco. Box 974. Port Rkrtwy, Fla. 33568 

CHAHHOM ChaeaeoMiaa^ 12 aBQf antooOl aaMid wiiMlno 

md 46077. 

TEN HOMEMADE SODA^POP radpao. $M0. PJO. BOR 

791. Canby. OR 97013 

TARTS, 4-Old English Recipes, SASE. SIjOO. Tarta, Box 

1426. Lake Worth, Ftorida. 33460. 

HEAVENLY HOMEMADE ICE CREAM $1M SASE.'BOR 

896, Post Falls, ID 83854 

CHOPSTICKS and Instructions. Plus Recipes: Eggroll, 
Almond Chicken, Peking Duck - $5.00. Chow, 15352 Marvista, 
Whittier, CA. 90605. 

INEXPENSIVE easy, delactabte main dishes. $2.50. 
Ceunuy KKotan. 3071, EM CNombo, Mtaw 40312 

WINEMAKINQ ft OTHER RECIPEr" 

WINEMAKING-BEERMAKING-GASOHOL. Free Supply 
Catatog. Yeast Equipment Continental, Box 68016-PM, 
Indianapolis, Ind. 46268 

wiNEMAKERS.Baerwl« ai»: F ree EuaWtod 
supplies. Semplex, Box 12278R, Mlnneepola, 

55412-0276 

MAKE QUALITY BEER, Wine Free 
Box C-51PM, Westporl, MA 02790 

WINEMAKERS-BEERMAKERS— Free Catalog— Fast 
Service — Large Selection: Kraus, Box 7850-L. Independence. 
Missouri 64053. 

BEERLOVERSI Brew American and European beer. Com- 
pMe kMa, Ei|u|pnianL Suppiit. PRBE daMa. Dunne hnpofta 
lna,Dapai>nanlPM. PXX Ban C-aogHawhay. PA. 17083 

BBBI LOVnS— Braw your own. DaHdouM hNMpanMwl 
Pirae CaMoQ. Bear Gear. Box 2S0S3M. Unafeig, MtoMgan 



FREE BEERMAKINQ BOOK Plus Catakig. Finest Equip- 
ment, tngredients. Fully Guaranteed. SPI, Box 784-M, Chapel 
Hill. NC 27514 

FREE ENCYCLOPEDIA Winemakktg, Beemiaking, Sup- 
plies. Equipment IngredtonM. Vynoo^ PJO. Box nil7488, 

Rochester, NY 14615 

KAHLUA-type ik)ueur. Make at half price. Send $1.00, 
SASE, Thunderbkd Enlerprieea. DapL 2, P.O. Box 37756, 
Phoenix. AZ 85088. 

BEBtMAKMO KIT. MilM 84 boMw of pnnlum bear. 
SATISFACTION QUARANTBBOl Sand $28.95 kr ML Bdm 
ingredients $7.50. FREE oaMog. HOME BREW, hw. BOX 188. 
Haslett, Ml 48840 

STRAWBERRY SODA CAKE + 10 Variationa. $3M- 

Patricia. Box 29315, Honolulu. Hawaii 96820 

BEER BREW your o»rn. Complete equipment list, recipes. 
Send $1.50, Beer Recipes, Box 271, Mahomet. III. 61853 

BEERMAKERS ONLYI Free Specialist CaMog. WlUim^ 

Box 461 MH. Oakland. California 94604. 

WnWBMAKERS-BEERMAKEHS Fiaali Slocka, RM 8er- 
vice, Rm CaWog. O'Brien s. Box 2840. Wayne. H. 80184 

■URGLAR ALARMS & HOUR 
PROTECTION 

BURQUUL Ore. cart PInM oipjipnwnit SaivPl P^ Miiog. 
AA8,414Bloma Square, BmnlnglwAL 36818. 

OOOR/Wbidow Alarma from $10.00. Fluoteaoani Lanlema. 

Acandia. P.O. Box 5876, BeWngham, Washington 98227 

CRIME IS INCREASING! Send $5.00 to: How To Protect 
Younalf Fram Burglaiy", P.O. Box 6527-P. Modeato. 
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It's no mystery 
why the sales of 
Aerosphere" Pipes 
went up 167% 
last year 



We sell every pipe on a 30 day Free 
Trial basis. 

Our patented Aerosphere system is 
cool and dry with no filters or inserts. 
No fuss. No bother. Just pure smoking 
pleasure time after time. And it stays 
efficient long after inserts have filled 
up with goo. 

We use the finest imported briar. Then 
inspect it carefully during each 
production step. Old world craftsman- 
ship and quality. 

We designed our Duravulk 11 stem for 
long lasting comfort. With a bit depth 
of only 4.2mm, the fit is perfect for 
even the most demanding smoker. 

If you smoke, drop us a line or give us 
a toll-free call. Try our pipe for thirty 
days. We'll even include a free sample 
of our extra mild No. 9 imported 
Danish Tobacco as our gift— just for 
trying the Aerosphere System. 

Duncan HiH Utd. 

136 SUNNYSIDE ST^ HAHTVILLE, OHIO 44832 



Duncan Hill Ltd. Dept.16J2 
1 36 Sunnytide St. 
Hartville, Ohio 44632 

Yes, send me your color brochure so I can 
select the pipe for my 30-Day Free Trial. 

Nanw 



Address . 



Chy. 



State_ 



-Zip 



DIAL TOLL FREE 1-800 32I 0883 

M OHK> CALL COU-ECT (216) 877 S757 





suspension, 
only small truck with It. And it's 
computer-tuned for smooth ride. 

DOUBLE-WALL box sides 
mean dings on inside won't mar 
the outside. IMo import has iti 

1625-LBS. paytoad option. 
More than most compacts and 
many standard-size pickups. 

CHOICES include: 6- or 7-ft. 
box. 2.0L or 2.3L 4-cylinder tru 
engine. Tt-aiier Towing Package. 
Auxiliary fuel tank. 

AMERICAS TRUCK. 
BUILT FORD TOUGH. 



FORD DIViSI 
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SAVES LIKE THE SMALL ONES. 



Now 

and them. 



CIW N i RCrNOLDS TOBACCO CO 



4mg 



4mg 




2mg 



7mg 



Competitive brand tar levels reflect the lower 
of either FTC method or Dec '81 FTC Report 

SOFT PACK 100's FILTER, MENTHOL 2 mg. "tar", 0.2 mg. 
nicotine av. per cigarette by FTC method. 



GOVi 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



- W 



The loivcst in tar oj 



